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A Milestone in History 


The Russian success in impacting the Moon with Lunik II on 14 September, 
and of launching an “‘automatic interplanetary station’’ around the Moon on 
4 October, has been applauded the World over. We are pleased to add our 
congratulations to the hundreds of others that must have been received in 
Moscow. 

Full reports on Lunik II, obtained from official Soviet sources, will be 
found on pages 98 to 101; these include the interesting discussions which took 
place at the press conference held at the U.S.S.R. Academy of Science on 
14 September. Details of Lunik III will be given in our next issue. 


THE LONDON CONGRESS 

It was indeed appropriate that little more than a week before Lunik II was 
fired, delegates at the 10th I.A.F. Congress in London unanimously elected 
Professor L. I. Sedov, the distinguished Soviet scientist, as the Federation’s 
new President. 

Professor Sedov follows Mr. Andrew G. Haley, the American authority 
on international law, who now occupies the position of I.A.F. General 
Counsel. Mr. Haley’s efforts on behalf of the I.A.F.—including marathon 
tours to the World’s centres of astronautics—have been widely appreciated. 

Vice-Presidents elected were General P. Bergeron (France); Dr. Eugen 
Sanger (Germany); Dr. L. R. Shepherd (U.K.); Col. John Stapp (U.S.A.), 
and A. Hjertstrand (Sweden). 

During the course of the Congress, initial steps were taken to set up two new 
organisations under the auspices of the I.A.F. The first is the Academy of 
Astronautics, which has been largely promoted by Professor Theodore von 
Karman and Dr. Eugen Sanger. The second, an outcome of the Space-Law 
Colloquium held at Lincoln’s Inn on 4 September, is the Institute of Space-Law, 
which Mr. Haley has been advocating for some time. In its formulative 
stages, this body will be the responsibility of a committee chaired by Mr. 
C. A. Shawcross, Q.C., with Mr. Haley as Secretary. 

As organisers of the 10th I.A.F. Congress and the Commonwealth Space- 
flight Symposium which preceded it, the Society has been gratified by the 
large number of tributes paid to the smooth running of the arrangements. 
Over 200 people attended the Commonwealth meeting, and a total of 19 
papers were given by speakers from the U.K., Canada, Australia and India. 
More than 600 attended the Congress, which drew a truly international 
audience, and more than 80 papers were given on subjects ranging over the 
whole spectrum of astronautics. 

In view of the importance of this first Commonwealth Symposium, which 
received wide industrial support from this country, the Council has decided 
to arrange publication of the full technical proceedings in book form. The 
Congress papers are being published in the usual way as a separate volume by 
Springer-Verlag. 

In this issue of Spaceflight, we are pleased to include the full text of the 
inaugural speeches to the 10th I.A.F. Congress by Mr. Aubrey Jones, Dr. 
Hugh Dryden, and Mr. Andrew G. Haley. The latter speakers took as their 
theme the importance of co-operation in astronautics. Before the Congress 
meets again (in Stockholm next August), we may hope that further moves 
will be forthcoming in this laudable cause, not only between the Common- 
wealth and the United States, but between East and West. 

K. W. G. 
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Lunik II Hits the Moon‘* 


A record of the historic events of 14 September 


The second Soviet space rocket, launched on 12 Sep- 
tember, reached the Moon at 2 min. 24 sec. past 10 
(past midnight, Moscow time) to make history with the 
first space flight ever made from the Earth to another 
celestial body. 

The space vehicle was a multi-staged rocket, whose 
last stage was a guided rocket weighing 1,511 kg. (about 
14 ton). 

Scientific instruments, with container and power 
supply, weighed 309-2 kg. (over 869 Ib.). 

A Tass announcement said the programme of scientific 
observations had been completed. The radio trans- 
mitters in the container with the scientific and measuring 
equipment ceased functioning at the moment it hit the 
Moon. 

Pennants with the arms of the Soviet Union and the 
inscription, ““The Union of Soviet Socialist Republics, 
September, 1959,” were carried by the rocket, and 
measures had been taken to ensure that the pennants 
remained intact when the rocket hit the Moon. 

Measures were also taken to prevent the lunar surface 
from being contaminated with terrestrial bacteria. 

“The Soviet space rocket’s flight to the Moon is an 
outstanding achievement of science and engineering,” 
says the announcement. ‘A new page has been turned 
in the exploration of outer space.” 

The rocket sent back information about the Earth’s 
radiation bands and magnetic field, cosmic rays, micro- 
meteorites and interplanetary gas. Radio measurements 
of the distances and angles determining the rocket’s 
position and measurements of radial speeds were used 
to establish with precision the trajectory of the rocket’s 
flight. 

These observations and computations showed that 
it was following a trajectory very close to the one 
projected. 

“Comet” Photographed 

According to preliminary data obtained, all the 
scientific instruments installed in the rocket’s container 
operated normally. Gas temperature within the con- 
tainer was maintained at between 20° and 25° C., and 
the container remained sealed. 

In addition to the main tracking stations, radio obser- 
vations of the vehicle were conducted by a large number 
of amateur radio operators and radio centres in the 
Soviet Union and in European and Asian countries. 

The artificial sodium comet ejected by the rocket was 
observed by astronomical posts in Alma Ata, Byurakan, 
Abastumani, Tbilisi, Stalinabad and other Soviet towns. 

Photographs of the comet were obtained from 
Buyrakan, Stalinabad and Alma Ata. 
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The instrument container was expected to hit the 
Moon in the area of the Sea of Tranquillity, the Sea 9 
Serenity and the Sea of Vapours, at a point almost , 
quarter of the lunar radius from the centre of th 
Moon’s disc. The speed of the vehicle relative to th 
Moon would be 3-3 km./sec. at the moment of collision 


Jodrell Bank Tracking 

There was a special radio-altimeter, to be switched oy 
when the vehicle was in the last stage of its flight, a fey 
minutes before it reached the surface of the Moon. ' 

The altimeter, mounted in the container, was «ij /mlern¢ 
provide additional information about the height of th) Now 
vehicle’s flight above the surface of the Moon. of cost 

Foreign observers were given data on the projecte( co-ope 
path of the rocket to enable them to track its cours| The U 
Among them was the Jodrell Bank observatory. in spac 

The station’s director, Professor A. C. B. Lovell, of the 
sent a telegram to Soviet scientists thanking them fo Fisenh 
the forecasts which had enabled the station to conduc! improv 
observations. Professor Lovell said that the results oj have cl 
observations accorded well with the forecasts and bh: 
congratulated the Soviet scientists on their success. 


Rocket Fuels 
Commenting on the lunar strike, Tass science edito., |p ac 
writes that such outstanding results have been achievei{ tion a) 
owing to the success of Soviet science in developing soviet | 
new rocket fuels. on 12. 
He points out that the second Soviet space rocket wal The 
launched in a direction which differs materially from th cosmic 
one in which the first Soviet rocket moved. | The 
The second rocket was launched in the last quart; of g m 
of the lunar month, when it passes near the terresttit} The 
orbit behind the Earth. Because of that the rocket ati! of esca; 
artificial comet had to be observed in a different pat) Moon, 
of the firmament. At 15 
The first Soviet space rocket was launched in the la space 
quarter of the lunar month in a direction approximate!’ point tc 
coinciding with that of the Earth’s movement. The | 
Speaking of the great weight of the rocket’s last stag) weighin 
which is 39 kg. heavier than that of the first Soviet spa a conta 
rocket, Academician Topchiev, vice-president of th containg 
U.S.S.R. Academy of Sciences, says that this is anotht| oa. Jy 
big step forward. The Soviet scientists have been ab the tem 
to send into space much more scientific and technic; After 
instrumentation, making it possible to carry out MO! fic mea: 
thorough studies of cosmic space en route to the Moo! stage of 


Evgeny Fyodorov, a corresponding member of ty Th 
e se 











Th 





U.S.S.R. Academy of Sciences and the director 
the Institute of Applied Geophysics, commenting on " Invest 
| the mag 


* Reproduced by courtesy of Soviet News. 


feat, says that the scientific programme for the second 
“ocket differed somewhat from that carried out with the 
gunching of the first Soviet space rocket. 

The scientists, he says, did not aim at recording 
photons in cosmic rays and corpuscular radiations of 
the Sun, since these phenomena now interest them less 
than, for instance, the radiation belts around the Earth. 

It is well known that the Cherenkov cosmic particles 
counters, installed in the first space rocket, recorded a 
very intensive belt of increased radiation at a distance 
of five to six Earth radii. 

The programme of studies being carried out with the 
space rocket has been supplemented by measurements 
of the. Earth’s magnetic field at heights which have not 
been attained with artificial satellites, Professor Fyodorov 
says. The planned experiments may yield some quite 
unexpected results. 
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tched on 
ht, a fey 
Moon. | 
was t| International Co-operation 
ht of th? Now that man has successfully invaded the depths 
1. | of cosmic space, he goes on to say, broad international 
projected co-operation in this field becomes especially important. 
Ss cours} The United States and the Soviet Union lead the world 
. in space exploration. It is to be hoped that as a result 
Lovel,, of the exchange of visits between Khrushchev and 
them fo Eisenhower, relations between the two countries will 
conduc! improve to an extent such as will make it possible to 
esults oj have closer ties between Soviet and American scientists. 
, and bh 
uccess, | 





The following statement was issued by Tass on 
12 September: 
€ dito’, In accordance with the programme for space explora- 
achieve tion and preparations for interplanetary flights, the 
‘velopiti} Soviet Union successfully launched a second space rocket 
(on 12 September, 1959. 

cket Wal The rocket was fired with the purpose of studying 
from th cosmic space en route to the Moon. 

The launching has been accomplished with the help 
- quart; of a multistaged rocket. 
errestti! The last stage of the rocket has exceeded the speed 
cket ani} of escape—11-2 km./*sec.—and is moving towards the 
ent pal) Moon. 

At 15 hr. (Moscow time) on 12 September, the Soviet 
| the ls space rocket was 78,500 km. from the Earth over a 
ximate!’ point to the north of the island of New Guinea. 
The last stage of the space rocket is a guided rocket 
ist sta) weighing 1,511 kg.t+ (excluding propellent). It carries 
let spa) a container with scientific and radio equipment. The 

of thy container, which is spherical, is airtight and filled with 


anoth gas. It has a system for the automatic regulation of 
een abi the temperature. 

techni) After entering into orbit the container with the scienti- 
jut mo" fic measuring equipment was separated from the last 
e Moot stage of the rocket. 

r of th —— 

actor | The second Soviet space rocket is to assist in: 

g onth Investigation of the magnetic field of the Earth and 





the magnetic field of the Moon. 
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Investigation of the radiation belts around the Earth. 


Investigation of intensity and variations of intensity 
of cosmic radiation. 


Investigation of heavy nuclei in cosmic radiation. 
Investigation of the gas component of interplanetary 
substance. 


Study of meteorite particles. 


The total weight of the scientific and measuring 
instruments, including power supply sources and con- 
tainer, equals 390-2 kg. 

For transmission to the Earth of the entire scientific 
information and measurement of the parameters of the 
movement and control over the flight of the rocket, 
the following facilities have been installed: 

A wireless transmitter operating on two frequencies 
—20,003 and 19,997 megacycles. 

The transmitter emits telegraphic signals ranging 
from 0-8 to 1-5 sec. and operates in such a way that 
during intervals in the emission of the first frequency 
of 20,003 megacycles impulses are transmitted on the 
second frequency—19,997 megacycles. 

A wireless transmitter operating on frequencies of 
19,993 megacycles and 39,986 megacycles. 

The signals of the transmitter are impulses ranging 
from 0-2 to 0-8 sec. The frequency of impulse repetition 
is one plus minus 0:15. 

A wireless transmitter is operating on a frequency of 
183-6 megacycles. 

The space rocket has pennants with the arms of the 
U.S.S.R., and the inscription: “Union of Soviet Socialist 
Republics, September, 1959.” 

For the visual observation of the cosmic rocket it 
has been provided with a special apparatus to emit a 
sodium cloud—an artificial comet. It will appear on 
12 September at 21 hr. 39 min. 42 sec. (Moscow time). 
The comet will be observable in the Constellation of 
Aquarius approximately on the line linking the alpha 
star in the Constellation of the Eagle and the alpha in 
the Constellation of the Southern Pisces. 

The Equatorial co-ordinates of the comet will be: 
direct ascent—20 hr. 41 min., declination—minus 7-0°. 

The artificial comet can be observed and photographed 
by optical means (with light filters picking out the spectral 
line of sodium) from the territory of Central Asia, the 
Caucasus, the Ukraine, Byelorussia, the central part of 
the European territory of the U.S.S.R., as well as 
Europe, Africa, the countries of the Near East, India 
and the western part of China. 

All the transmitters installed in the cosmic rocket 
are functioning normally. The ground radio stations 
are receiving scientific information from the rocket. 

With the help of a special automated set of measuring 
instruments, stations located in different places of the 
Soviet Union are continuously measuring the parameters 


* 1 km. equals 0-621 mile. 
+t 1 kg. equals 2-205 lb. 


















of the rocket’s movement. 





Analysis of the measurements 


and determination of the elements of its orbit is done 
on rapid-action electronic computing machines. 

Transmission of information on the movement of the 
space rocket will be effected by all the radio stations of 


the Soviet Union. 


According to preliminary data, the rocket is moving 
along a trajectory which is very close to the one com- 


First Bridge 


Lunik II was discussed at a press conference at 


The Soviet space rocket 


in fact, a scientific labora- 


tory—must finally be followed by a manned flight to 
the Moon, Alexander Topchiev, vice-president of the 
U.S.S.R. Academy of Sciences, told correspondents. 
“This is an extremely difficult task,” he said, “but 
it is a matter of the not too distant future.” 

The Moon shot had provided a vast amount of infor- 
mation that was now being processed. According to 
preliminary reports, all scientific instruments in the rocket 
had functioned normally up to the moment the rocket 


hit 


the Moon. 


Results of the observations were 


expected within a short time. 

One of the essential factors in solving the problem 
of reaching the Moon was the guidance equipment 
which kept the rocket on the projected course with an 


extremely great measure of accuracy. 


The guidance 


system had proved perfectly adequate. 

Academician Topchiev drew speciai attention to the 
question of preventing contamination of the Moon’s 
surface with terrestrial micro-organisms, and said that 
“this important requirement has been fully complied 


wit 


h.” 


“Comet” Technique 
The artificial comet technique had justified itself 
brilliantly in giving visual determination of the rocket’s 


bearings. 


The speed at which the cloud spread out in 


cosmic space, he said, would permit the scientists to 
reach important conclusions about the physical proper- 


ties of outer space. 


Topchiev pointed out that the artificial comet had 


been observed on 12 September for 5 to 6 min. 


Its 


maximum brightness equalled that of a star of the 


fourth-fifth magnitude. 


The comet had been observed 


by practically all Soviet observatories situated in the 
field of visibility and also by foreign observatories. 
Academician Leonid Sedov stressed the accuracy and 


dependability of the rocket’s automatic equipment. 


For 


the rocket to reach its target its speed had to be kept 
accurate to within one metre per second, the angle of 
flight had to be accurate to within one degree, and the 
launching time had to be correct to within a few seconds. 


Point of Collision 
Sedov noted that the rocket kept very close to the 
trajectory calculated in advance and radio data made it 























puted. It is expected that the space rocket will reach the} Th 
Moon on 14 September at 00 hr. 05 min. (Moscow time), ¢talin 
The successful launching of the second Soviet spac, had c 
rocket marks another important stage in the exploratioy releas 
and conquest of space by man. Itimproves the prospects} Th¢ 

of international co-operation in mastering cosmic space,| jhe 
which will promote a further relaxation in internationg) cloud 
tension and the stengthening of the cause of peace, He 
telesce 

* the C 

Across Space bounc 
Pro. 

the U.S.S.R. Academy of Sciences on 14 September magne 
not on 

possible to determine accurately the time and place of} their | 
collision with the Moon. | make 
According to preliminary information, it hit the Moon| In | 

in the area of the Sea of Tranquillity, the Sea of Serenity} hypoth 


and the Sea of Vapours, and the spot had been forecasi the Ea 
within a matter of 200 to 300 km. The 
He said that when the data had been studied mor! and if 
thoroughly more exact bearings of the rocket’s lunar! rocket 
“landing” would be announced. hypoth 
Professor Sergei Vernov told the press conference that} the hy 
processes hitherto unknown to science are going onin Jp t 
cosmic space near the Earth. phenor 
The Earth has transformed the cosmic space around! byt wii 
it, he said. Under the influence of the Earth’s magnetic| 
field, two huge belts of radiation had formed around Dgig x 
the planet. | The 
““Completed research,”’ he said, “has permitted us t 


“nl, , at the 
establish that the radiation belt farthest from the Earth ready t 
stretches to a distance of up to 10 radii from the centre, date of 


of the globe. The most intense radiation in this bel y 


: “ ae € Si 
has been recorded at a distance of four radii. , 


tion re 














The composition of the belt and its energy spectrum) 
has been determined. It has been established that P*°* : 
electrons revolve around the Earth in its outer reaches; _— : 
the smaller their energy, the greater their number. oe 

Professor Vernov stressed that there were so man) He st 
electrons in the radiation belts that they could de| neciton 
magnetize the Earth’s magnetic field. — 

If it were proved that the Moon has a magnetic a We 
it might, in his opinion, also be surrounded by its ows| * Y@uu 
radiation belts, and it was not to be excluded that there) Pé"ticles 
was such a thing as lunar corpuscular radiation. aera 

Vernov said that the measurements made with the than be 
help of the rocket were of decisive scientific importanct} “Amc 
for studying the intensity of cosmic rays, the atomit the hete 
composition of interplanetary gas and meteoric particles detailed 

importa 
Optical Observations a to 

Boris Kukarkin, vice-chairman of the Academy 0 
Sciences’ Astronomical Council, spoke about the optical] Steriliza 
observations of the rocket, which, he said, had yielde¢ Reply’ 
more accurate data on the rocket’s movement than thal] Sedoy . 
obtained with the help of radio. 

‘ F Subse, 
* Reproduced by courtesy of Soviet News. { detected n 
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The observatories of Tbilisi, Byurakan (Armenia), 
Stalinabad, Ashkhabad, Alma Ata, Odessa and others 
had obtained excellent photographs of the sodium cloud 
released by the rocket. 

The scientist showed several distinct photographs of 
the comet registering the different stages of the sodium 
cloud’s inception and growth. 

He told the correspondents that with the help of big 
telescopes, the observatories of Alma Ata, Byurakan and 
the Crimea had obtained photographs of the Moon- 
hound rocket itself. 

Professor Yuri Kalinin, an authority on terrestrial 
magnetism, said that the results of the observations would 
not only permit the scientists to improve and corroborate 
their knowledge of terrestrial magnetism but also might 
make it possible to determine its origin. 

In particular the rocket would help to verify the 
hypothesis that the source of terrestrial magnetism is 
the Earth’s liquid core. 

The Moon, however, is believed to have a solid core, 
and if no signs of magnetism are recorded when the 
rocket approaches the Moon, this will show that the 
hypothesis is correct.* If magnetic forces are discovered, 
the hypothesis will have to be reconsidered. 

In that case it could be supposed that magnetic 
phenomena are linked not only with the Earth’s core, 
but with its crust too. 


Data to be Published 

The well-known geophysicist Yevgeny Fyodorov said 
at the press conference that the Soviet scientists were 
ready to provide the scientists of all countries with the 
data obtained with the help of the rocket. 

He said that this scientific material, like the informa- 
tion received earlier from the sputniks and the first 
space rocket, would be published after due analysis and 
made accessible to the experts concerned throughout 
the world. 

He stressed that the rocket is expected to yield most 
valuable information on the composition of space lying 
between the Earth and the Moon. 

“We now know,” he said, “that this space is not 
a vacuum—it contains gas, cosmic dust and some larger 
particles of matter. The rocket’s instrumentation will 
permit us to determine their content more accurately 
than before. 

“Among other things, we shall be able to check on 
the heterogeneity of the gas-filled cosmic space. More 
detailed information about this heterogeneity is of great 
importance for cosmic flights. We must know this in 
order to calculate more accurately the flight of rockets.” 


Sterilization Device 
Replying to correspondents’ questions, Academician 


Sedov said that the instrumentation package was 


* Subsequently, it was announced that Lunik II’s instruments had 


detected neither a magnetic field nor a radiation belt.—Ed. 
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separated from the rocket’s last stage to provide better 
conditions for the transmitting aerials and ensure more 
accurate scientific measurements. 

It was not yet known whether the last stage of the 
rocket had hit the Moon. The data on this was now 
being analysed. 

The rocket was fitted with three pennants—two in 
the container and the third in the final stage of the rocket. 
One of the pennants in the container was a metallic 
sphere made up of 72 elements with the Soviet coat 
of arms and the inscription: “Union of Soviet Socialist 
Republics, September, 1959.”’ The second was a ribbon 
with the inscription within a steel sphere. 

The Academician showed the correspondents replicas 
of the elements and the ribbon. Each of the spheres 
enclosed in the container was 90 mm. in diameter, and 
the one in the rocket’s final stage had a diameter of 
150 mm. 

Yevgeny Fyodorov described the device designed to 
prevent contamination of the Moon. This device was 
placed in the instrumentation package. It was so de- 
signed that contact with the Moon switched on a special 
mechanism which sprayed the package with a disin- 
fecting solution. Moreover, the rocket and the instru- 
mentation were sterilized in manufacture. 

Asked about the rocket’s guidance system, Academi- 
cian Sedov said it was common to all Soviet rockets 
and that it was used to control all the stages of the 
rocket, including the final stage, the container being 
uncontrolled. 

Manned flight to the Moon, he said, was not a matter 
of the next few months. 


No Special Claims 


Asked about the organization of planetary institutes 
which had been mentioned in the Soviet press, Sedov 
said that the question of setting up such institutes was 
under consideration. 

Academician Topchiev was asked whether the Soviet 
Union had any claims to preferential scientific research 
in the region of the Moon where the Soviet rocket fell. 
He replied with a categorical “‘No.” : 


First Attempt 

Professor Fyodorov firmly denied certain rumours 
put about that the launching of the Soviet Moon rocket 
had been preceded by two unsuccessful attempts. He 
stressed that the launching was preceded by careful 
preparations, which ensured the success of the probe. 

Asked whether it was by chance that the launching 
of the Moon rocket coincided with Nikita Khrushchov’s 
departure for the United States, Fyodorov said that the 
launching was timed with due consideration for the 
position of the Moon and many other astronomical 
considerations. 

““However,” he said, “‘we are glad that the first flight 
to the Moon coincided with the visit of the Chairman 
of the U.S.S.R. Council of Ministers to the U.S.A.” 
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It was very kind of you to ask me to come here this 
morning to open this Tenth Congress of the International 
Astronautical Federation. It is an honour and a pleasure 
to be here. I cannot help thinking none the less that 
there is something of a discrepancy in a distinguished 
body of scientists, met to discuss soteric problems of 
space, having their deliberations opened by a mere 
politician. Why should they have recourse to a politi- 
cian? Why should they feel the need to have recourse? 

I think I’ve found the answer to that question in 
Galileo’s decision in 1610—it was soon after he’d invented 
the telescope—to give up being a university teacher and 
become instead a Government scientific civil servant. 
You will remember that he quit the University of Padua 
in order to serve the Grand Duke of Florence. And he 
explained his decision in these words: 


“I have many and most admirable plans and 
devious, but they could only be put to work by princes, 
because it is they who are able to carry on war, build 
and defend fortresses, and for their regal sport make 
most splendid expenditure, and not I or any private 
gentleman.” 


In other words, I suppose, you’ve invited me here, 
a temporary princeling of the modern age, because I and 
I alone, as representing the Government, can make that 
most splendid expenditure which is necessary for the 
execution of your most admirable and devious plans. 

Now this poses me with a very difficult conundrum. 
To what extent ought I to countenance this expenditure ? 
To what extent did the Grand Duke of Florence yield 
to the persuasions of Galileo? The answer depends in 
part on one’s total resources—and even princelings 
these days are poor; in part on the volume of other 
claims on one’s resources—and in these days these other 
claims are many; and in part on one’s judgment of the 
value of your plans. This last seems to me to be the 


research 
most difficult of all, and it is about this that I shoulisientific 
like to say a word. any piece 
Now it is interesting, to say the least of it, that wherfresults a1 
Galileo forsook the university for Government, he di(jcalculabl 
so because the academic world by and large thoughijstandard 
very ill of his plans. The world of learning in thos}more fun 
days was irretrievably under the influence of classicajoften tha 
cosmology—earth was earth and heaven was heaves its ultima 
two entirely disparate things. In deciding to suppomtotry and 
Galileo the Grand Duke of Florence did so in defianojin quite d 
of academic opinion; subsequent history has shown thajthing is i 
he was right and that academic opinion was wrongjmore uns 
This has a very ominous lesson for modern princelingstive asses: 
They clearly ought not automatically to accept whajment. T 
the academic world tells them; they equally ought noji1 moderr 
automatically to reject it; they must, independently an(jwhether ; 
critically, probe the judgments put before them by thjcouragem 
academicians. Lastly | 
Now I cannot help but note that there is a certaii/ooks ask 
learned opinion which is somewhat depreciatory of thipesearch 2 
whole subject of space exploration. And it is my dutjprestige, i 
as far as I can, to try and understand and weigh thyscience. _ 
reasons for this disparagement. It is compounded, afar that s 





far as I can see, of three strands. than by su 
First there is the thought that all this business of this arg 
remember 









space is too remote, that there are all kinds of problem 
right under our very noses clamouring for urgent attenitcessarily 
tion. I will say straight away that I do not find thilndeed, if 1 
argument a very appealing one. It seems to me to ¥#Concentr 
a very narrow argument and to run counter to th 
whole of human experience. 

The farther the knowledge sought, the greater by ant 
large is its daily significance. In cosmology itself, om tisdainful 
the notion of disparateness between earth and heavt !'ve trie 
was abandoned, an understanding of the laws of motiofsearch— 
on earth led to an understanding of the laws of motiof Cannot : 
in the heavens; similarly a better understanding of t there then 


—_— 


yeavens must lead to a better understanding of our own 
plaice, ihe Lai th. ve ; ’ 


« and are governed by a universe of which we are the 
‘iniest possible fraction, a mere speck; it would not be 
wo much to claim in these circumstances that the best 
vay of understanding our speck is by pushing out our 
inowledge as far as we can into the whole. Nor 
this close relationship between the far and the near 
onfined to cosmology. In politics and ethics, attitudes 
which we regard as automatic and which we take almost 
for granted are in fact the products of fundamental and 
garching philosophies. In history the wider the span 
{the study, the greater is the light thrown on our own 
current problems. The truth of the matter is that the 
conditions of human living are too limiting and too 
exacting ever to allow us wholly to escape from them; 
itis the very endeavour to cope with them and to under- 
sand them that makes us explore far and wide; the 
farther-reaching those explorations, the more they 
should be encouraged, not discouraged. 

Next there is the objection that money spent on space 
research could be more usefully spent on other kinds of 
scientific research. Now the most difficult thing about 
any piece of research is to determine whether or not the 
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t wheresults are worth the expenditure. The expenditure is 
he dijfcalculable; but the results cannot be related to any 
houghijstandard of measurement that we know. Indeed, the 


more fundamental the research, the less apparent more 
often than not are its results, and yet the greater may be 
its ultimate importance. How much more difficult than 


1 thos 
lassica 


1eaven 
aaa totry and compare the results obtainable from researches 
lefiancjin quite different fields of scientific activity! Indeed, the 


thing is impossible, and I cannot .conceive of anything 
more unscientific than this attempt to introduce quantita- 
elingsjtive assessment into questions which baffle all measure- 
t whajment. The only sensible thing is for princelings—states 
sht no inmodern parlance—to try and decide on its own merits 
tly anqwhether a certain kind of research merits their en- 
by thycouragem nt. 

Lastly I have a feeling that certain learned opinion 
certaiflooks askance at space research because it sees space 
of thigesearch as identified with prestige, and the pursuit of 
prestige, it is thought, accords ill with true meritorious 
science. Now as I understand this argument it is the 
fear that space research may be governed by show rather 
than by substance. I think there may well be something 
1ess on this argument. On the other hand, I think we must 


vn thal 
wrong 












to thin itself is likely to prove productive of results. In short, 
While it would be wrong to sacrifice substance for show, 


by angi would in my judgment be an error to be too harshly 
f, onglisdainful towards show. 
heaved I've tried to marshal the arguments against space 


motiog’scarch—the negative arguments—as best I can, and 
motiof! cannot say that I am over-impressed by them. Is 
there then a postive argument? Is there an argument 
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The Saunders-Roe Black Knight, with solid propellent top stage, 
seen at the recent S.B.A.C. Show. 
Photo: The Aeroplane and Astronautics 


for space research? It is surely this. The last quarter 
of a century has witnessed revolutionary advances in 
physics. Hand in hand with these advances have gone 
revolutionary advances in astronomy. Nor are there 
any signs that this momentum is nearing exhaustion. 
On the contrary, the possibility now open to us of 
observing something of the universe from outside the 
dust surrounding our own speck, from outside the 
Earth’s atmosphere, promises further great acquisitions 
of knowledge. For this is what space research is and 
what the satellite does. The satellite is the lineal des- 
cendant at a near remove of the radio telescope and at 
a further remove of Galileo’s optical telescope. Many 
in Galileo’s generation scoffed at his telescope ; we should 
be chary in our own generation and in relation to the 
satellite of repeating that inglorious episode of history. 
In short, it is much easier for modern States to decide 
that space research is worthy of their support than it 
was for the Grand Duke of Florence to decide whether 
or not Galileo should be supported. What the total 
resources are out of which this support can be given, 
what the diversion from these resources is to non- 
scientific purposes—to discuss these would be to admit 
you into the arcana of politics, and before this audience 
I think I should remain on strictly scientific terrain. 
Scientifically, there is surely no doubt at all but that every 
State which claims to bear the banner of civilization 
should do everything it can to encourage advances in 
the knowledge of the physics, chemistry and even the 
biology of space. It is in recognition of that fact that 
I am glad to be here to-day and am happy to declare 
your Congress open. 
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Global Aspects of the Exploration of Space 


By Dr. HUGH L. DRYDEN 
Deputy Administrator, National Aeronautics and Space Administration 


Introduction 

It is an honour and privilege for me to participate 
in this Congress, a meeting of persons from all the world 
devoted to the purpose of bringing to accomplishment 
that which has so long been only a vision of a few 
gifted men, the exploration of space by mankind. To 
explore space to gain knowledge of the physical universe 
in which he lives; to explore space as a demonstration 
of his mastery of advanced technology; to open space 
to his own travel to satisfy his desire to see and experience 
for himself; to explore applications of space technology 
to improve world-wide communications and weather 
forecasting—all these aims reflect as in a mirror the 
desires of men everywhere. 


Older Methods of Space Exploration 

The interest of man in outer space began long ago 
among uncivilized peoples to whom the face of the sky 
was clock and almanac; the celestial bodies, objects of 
worship. Exploration was at first by visual observation, 
later aided by armillary spheres and quadrants, and still 
later by more precise measuring instruments, telescopes 
and spectroscopes. The information obtained was that 
borne by the light that was transmitted from the distant 
celestial object through the atmosphere to the observing 
instrument on the ground. In recent years the light 
waves have been supplemented by radio waves as 
carriers of information from the stars and planets. 

Men of many nations have contributed through the 
centuries to the exploration of space by the methods 
of astronomy. The history of advances in astronomical 





Dr. Hugh Dryden, deputy administrator of NASA, with Mr. 
K. W. Gatland, B.I.S. Vice-chairman 
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knowledge and technique includes the records of Chinese 
Babylonians, Greeks, Arabians, and of nearly eyen 
nation of the modern world. International co-operatio; 
was early recognized as essential and beneficial: th, 
countless number of the stars and the vastness of spa, 
present mankind with a truly global task. 

The picture of the universe obtained by the astrono. 
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mers early stirred the imagination of men to speculat 
about the existence of life elsewhere in the univers 
about means of communication with distant stars, an( 
in the last centuries about the possibility of the tray 
of man to the Moon and planets. Some sought to app! 
the science and engineering of their day to describe th, 
vehicles to be used. For example, Jules Verne publishe 
in 1865 in “From the Earth to the Moon” a descripticy 
of a gun-launched projectile carrying passengers to orb 
the Moon. To-day we have taken the first steps | 
bring this inspired vision to reality. The exploratia 





of space by unmanned vehicles carrying scientif! 
apparatus began on 4 October, 1957; exploration } 
man will follow in due course. 


Space Exploration To-day ) 

The present stage of development of vehicles for spa 
exploration corresponds to some degree to that of th 
airplane in 1905. We find it as difficult to predict th 
pace and scope of developments in space exploratic: 


now as it was then to foresee the amazing developmen? 


in performance and utility of the airplane which hay 
since come to pass. But there are important difference) 
In 1905 it was possible for an individual to learn all thi 
had been discovered about aeronautics and _ aircraj 
design. Airplanes were designed by individual invento 
or engineers. This situation soon changed. To-di 
there is no single designer of a modern airplane; 
represents the work of many specialists organized ini! 
an effective team and its design is based on the contr 
butions of many men of past and present generation} 
The development is supported by an extensive reseat 
programme in the basic aeronautical sciences. In fal 
the development of a modern supersonic airplane is! 
task commensurate with the technical and finanoi 
resources of a whole nation rather than with those 

a single private company. 

I do not foresee any projects in space exploratit 
similar to Lindbergh’s flight across the ocean. For! 
present only a few nations are able to undertake! 
comprehensive programme of space exploration. 7" 
is every indication that the task may soon develop bey 
the resources of any single nation. The incentives! 
international co-operation thus transcend those wht 
led to world-wide collaboration in the exploration 
space by astronomical methods. Even at the pre 
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stage the global aspects of space exploration demand 
some degree of international co-operation. I will discuss 
some of these questions by reference to the programme 
objectives of the National Aeronautics and Space 
Administration, a newly established United States govern- 
mental agency with the mission of expanding human 





knowledge of phenomena in the atmosphere and space; 
the development, improvement and operation of space 
vehicles; and the application of aeronautical and space 
science and technology to the conduct of peaceful 
activities within and outside the atmosphere. So far 
as can be learned, the programmes in other countries 
include all or some activities of a similar character to 
those to be described, and the global aspects and 
opportunities for international co-operation are similar. 


Space Science Programme 

One of the principal objectives of current space activity 
is the study of the space environment by the conduct of 
scientific experiments using apparatus carried by sound- 
ing rockets, man-made Earth satellites, man-made 
planets, and deep space probes. In the United States 
we have used the term “space science” as a shorthand 
expression for experiments in physics, chemistry, bio- 
science, astronomy, astrophysics and geophysics which 
employ instruments transported into the high atmosphere 
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and outer space. 

High-altitude rocket research began at least as early 
as 1945. As a part of the programme of the Inter- 
national Geophysical Year many hundreds of sounding 
rockets were fired by Australian, Canadian, French, 
Japanese, Soviet, United Kingdom and United States 
scientists in a co-ordinated global programme. The 
U.S. and U.S.S.R. together have successfully launched 
twelve satellites to date, have sent two space probes 
to become man-made planets of the Sun, and have pro- 


# jected two additional probes to distances of 63,000 and 


71,000 miles from the Earth. 
As I have stated elsewhere : “‘Just as the fullest develop- 


ment of space science involves the whole spectrum of 
+ | scientific disciplines, so also does it require the interest, 
if support, and participation of the whole world. 


In the 
mechanics of conducting a space research programme 
there is need for international co-operation. The track- 
ing of satellites and space probes and the collection of 
data from their radio signals provide examples of cases 
where such co-operation is essential. In_ scientific 
research itself there are also many areas in which inter- 
national co-operation is essential to the fullest realization 
of potential scientific gains. Joint efforts in the investi- 
gation of the ionosphere and the fundamentals of radio 
propagation through the upper atmosphere are required 
to obtain the world-wide coverage that alone can provide 
a complete picture.” 

“But most of all, space research needs to draw upon 
an entire world for its ideas. Those ingenious insights 


i) into the real meaning behind a set of observed facts 
that lead to real advances in the understanding of our 


universe are not the prerogative of a single nation or 
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Capt. Leroy Cooper, Jr., 32, one of the seven men chosen for 
NASA’s Mercury capsule experiments, displays a prototype of 


the pressure suit. 
Photo: National Aeronautics and Space Administration 


group but come from every quarter of the world where 
men are seriously occupied with scientific research. So 
vast is the challenge of space research and so great is 
the promise to mankind in the way of increased know- 
ledge and ultimate benefits that the world cannot afford 
to neglect or slight the opportunities that lie before it.” 

The N.A.S.A. programme for the future, and pre- 
sumably those of other countries, looks to the orderly 
development of increased capabilities which permit the 
more and more detailed study of the space within our 
solar system and of the moon and planets. Already 
space probes have been sent to distances beyond the 
Moon and the miss distance will decrease as development 
of vehicles and guidance proceeds. In due course 
artificial satellites of the Moon will be established, 
followed by hard and soft landings of scientific equip-.. 
ment on the lunar surface. In similar fashion the nearer 
planets Mars and Venus will be studied when the 
requisite vehicle systems are available. 


Applications of Earth Satellites 


The N.A.SA. objectives include the investigation of 
the uses of Earth satellites to perform more efficiently 
and effectively some tasks which are now. carried out 
by other means and to perform other tasks which cannot 
be done at all with present means. The applications 
which seem most promising at present are to weather** 
observation, analysis and forecasting on a global scale; 
to the improvement of long-distance radio communica- 
tion; to the study of the size and shape of the Earth 
and of the distribution of land masses and water; and 
to all-weather global navigation. It is believed that such 
applications brought to successful fruition will further 
the welfare of mankind everywhere. 
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More accurate weather forecasts have tremendous 
economic implications for people everywhere in their 
homes, on the farms, and at their work. Large mone- 
tary savings would accrue to many industries, for ex- 
ample, food processing, hydro-electric power and public 
utilities. 

At present attempts are made to study global weather 
by balloon soundings at a limited number of points on 
the land areas and from a few aircraft and ships. Pro- 
perly instrumented satellites enable fast global observa- 
tion of hurricanes, tornadoes, cloud heights and type, 
presence of precipitation, thunderstorms, incoming and 
reflected solar radiation, and perhaps temperatures at 
various levels. 

Meteorology is already a recognized field for inter- 
national co-operation as an inherently global activity 
of great significance to human welfare. Many nations 
can co-operate in the collection, interpretation and 
application of the large amount of data receivable from 
meteorological satellites. 

N.A.S.A. has an active project under way for a simple 
form of communication satellite which can be used by 
any nation or person having the necessary ground equip- 
ment without interference with any other user. It is 
well known that the Moon may be used as a reflector 
of radio and radar signals if very powerful transmitters 
and very sensitive receivers are used on the ground 
and the geometrical relations are correct. Satellites 
can provide smaller moons nearer the Earth which require 
less transmitter power and less expensive equipment. 
According to some studies a passive satellite system may 
prove economically competitive with ocean cable for 
transatlantic communication. Television or other wide 
band transmission would be possible over this system. 

The basic data needed to determine the practicality 
of such a system will be determined by launching a 
large inflatable sphere 100 ft. in diameter and made 
of aluminized mylar plastic. A strong radio signal 
beamed to strike the satellite will be reflected over a 





The 100-ft. inflatable satellite made of aluminized mylar plastic. 
Photo: National Aeronautics and Space Administration. 
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wide angle and can be received as a much weaker signa| 
by a highly sensitive receiving antenna pointing toward; 
the satellite. 


Manned Exploration of Space 

The N.A.S.A. programme objectives presumably like 
those of other countries include the orderly developmen; 
of means for the manned exploration of space. En route 
to the long-range objective of manned exploration of the 
solar system are the temporary ballistic flight of map 
into space and return (already accomplished with 
animals), orbital flight for one or a few circuits in the 
simplest vehicle below the level of the Great Radiation 
Belt, manned flight in advanced manoeuverable vehicles, 
in larger satellites carrying several men, in permanent 
manned orbiting space laboratories, manned flight to 
the vicinity of the Moon and return to Earth, and 
manned landing on the Moon and return. 

N.A.S.A.’s present project in this field, Project Mer- 
cury, has been repeatedly described in the international 
public and technical press. Its successful completion 
requires the co-operation of several countries in per- 
mitting the installation of portable tracking radars, 
communication stations and telemetry receiving stations 
at suitable points along the intended course. Such 
negotiations are under way. 

Even the first steps in the manned exploration of space 
are very expensive as may be inferred from the estimated 
cost of Project Mercury of $200 million or more. The 
resources required for the advanced missions may well 
demand a world-wide collaboration and serve to give 
a true measure of man’s response to the challenge to 
discover and explore the new frontier of our day. 


Vehicle Development Programme 


An early task of N.A.S.A. was the planning of a 
programme of rocket and vehicle development which 
would provide all the desired missions with a minimum 
number of new rockets and new vehicles. As in other 
countries our present vehicles are assembled from 
rockets developed in the ballistic missile programme 
and available smaller rockets. For increased thrust, 
two new developments have been started in the United 
States: (1) a cluster of existing engines to give an early 
capability of about 14 million Ib. thrust, and (2) a new 
single-chamber rocket of 1 to 14 million lb. thrust, 


which can be clustered to give 6 million lb. thrust or| 


more. 
In addition to these first stage boosters, several upper 
stage rockets are under development, including some 
using high energy fuels. In addition, nuclear rockets 
are being developed by the Atomic Energy Commissio1 
and N.A.S.A. along with the general application o 
nuclear energy for auxiliary power in space vehicles. 
Of particular interest to other countries may be the 
Scout vehicle under development by N.A.S.A. This is 
a four-stage solid-propellent satellite vehicle to cart) 
about 150 Ib. into a 300-mile orbit. It will be much mor 
economical than existing vehicles, hopefully to cost nol 
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more than $500,000 per firing. It will satisfy many 
though not all needs of our scientific programme. We 
expect to use this vehicle, if its development is a success, 
in early international co-operative programmes. 

The N.A.S.A. programme was reported in considerable 
detail in the 22 June, 1959, issue of Aviation Week, the 
account being based on testimony before Congressional 
Committees in defence of the budget estimates for the 
period 1 July, 1959, to 30 June, 1960. The total estimate 
for the aeronautical and space activities of N.A.S.A. 
amounted to approximately $500 millions. 

There is, of course, much research essential to activities 
of the type described, but carried out on the ground 
with the aid of suitable equipment for simulating various 
aspects of the vehicle or space environment. As in many 
branches of science and technology, contributions will 
come from a large number of countries by groups 
without direct access to space vehicles. 


Areas of International Co-operation 


Throughout the discussion repeated reference has 
been made to the desirability of international co- 
operation arising from the global nature of space 
exploration. The desirable types of activity, it seems 
to me, are exchanges of scientific and technical informa- 
tion and data, exchanges of scientists, co-ordinated 
programmes of observation and experimentation, and 
co-operative programmes of space exploration. 

Exchange of information in its usual form consists 
of the exchange of publications and the holding of inter- 
national scientific meetings. In the space activities 
initiated during the I.G.Y. it was found desirable to 
exchange information on the planning of experiments, 
to give prompt notice of launchings, early information 
on orbits, and such other data as would permit partici- 
pation of others in observations of scientific value. 

It has been remarked earlier that space science is not 
anew scientific discipline but comprises the use of new 
tools of experimentation by trained scientists in physics, 
geophysics, astronomy and similar established fields. 
The exchange of scientists between countries permits 
amore rapid transfer of the new techniques than can 
be accomplished by publications or presentation of 
papers. N.A.S.A. has established a few fellowships 
available to scientists of other countries and has provided 
research opportunities to a few guest scientists. Ex- 
change of scientists in addition to providing training in 
new techniques may also be used for substantive partici- 
pation of senior scientists in co-operative programmes. 

It is obviously desirable that national programmes in 
the space field be co-ordinated to avoid undesired dupli- 
cation and to provide the enhanced increase in knowledge 
that comes from co-ordinated efforts. This co-ordina- 
tion was well done under the non-governmental inter- 
national committee for the I.G.Y. (C.S.A.G.I.), and we 
look forward to the early establishment on a more 
permanent basis of the Committee on Space Research 
'0 continue co-ordination of basic scientific research 
in the space field. There is need for co-ordination in 
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Structural test vehicle of the Chance Vought Scout mounted 
on the 109-ft. launcher. Scout will be used by Britain to 
launch 150-lb. satellites into nominal 300-mile orbits beginning 


in 1961. 
Photo: Chance Vought Aircraft, Inc. 


programme planning, and in the execution of certain 
programmes. Activities in the tracking of satellites 
and in the reception of teiemetered data, in research on 
the upper atmosphere and ionosphere by means of 
sounding rockets launched simultaneously in various 
parts of the world, in investigation of the ionosphere 
by observation of radio signals from satellites, and in 
laboratory and theoretical research in areas supporting 
space activities are examples of programme areas in 
which international co-ordination would be most 
productive. 

The ultimate step in international co-operation is joint 
participation in a single programme with participation 
of scientists of two or more countries in the design of 
experiments and in the preparation of payloads for 
rockets, satellites and space probes. Discussions are 
under way between N.A.S.A. scientists and their col- 
leagues from other countries with the view of beginning 
activities of this type. 

In view of the large expense of space activities and the 
consequent support by governments in each country, 
international co-operation in space activities can ulti- 
mately succeed only when supported by appropriate 
action on a governmental level. Thus the activity of 
the non-governmental international scientific groups must 
be supplemented by suitable action at the inter-govern- 
mental level. 

As most of you know, the first steps toward a basis 
for the furtherance of international co-operation in the 
peaceful uses of outer space at the governmental level 
have been taken by the United Nations. By resolution 
1348 (XIII) of 13 December, 1958, the General Assembly 
established an Ad Hoc Committee on the Peaceful Uses 
of Outer Space. This Committee met during the period 
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6 May to 25 June, 1959, and prepared a report under 


date of 14 July, 1959, Document A/4141, which will be 
submitted at the fall meeting of the General Asseinbly. 
This report suggests certain general functions and tasks 
that might appropriately be undertaken within the frame- 
work of the United Nations at the present time. The 
suggestions in the report represent a hopeful first step 
toward fuller international co-operation. Many of these 
tasks require consideration at the governmental level 
and it is suggested that the General Assembly “‘may wish 
to consider the establishment of an Assembly committee, 
composed of representatives of Member States and having 
such membership as the Assembly may decide, to perform 
these functions, to report to the General Assembly and 
to make recommendations as appropriate.”” One of the 
urgent tasks is “to study practicable and feasible 
measures for facilitating international co-operation.” 
The report discusses international co-operation in the 
conduct of space activities in considerable detail and the 
areas of space activity in which international co-operation 
should be strengthened. Requirements for mutual 
agreements in such matters as co-ordination of radio 
frequencies for use in association with space vehicles 
are noted as well as opportunities for international 
co-operation in joint projects. 


Conclusion 


When one considers the vast distances of the solar 
system—93 million miles to the Sun; 26 million miles to 


Venus, the nearest planet, 3,680 million miles to Pluto— 
and when one catalogues the problems to be solved 
and the new knowledge needed in almost every branch 
of science and technology from magnetohydrodynamics 
to cosmology, from materials to biology and psychology, 
the magnitude of the task before us becomes apparent, 
It is a task that challenges the peoples of the Earth as a 
whole. There is room for co-operation of men of many 
skills and of nations large and small. 

Many of you will regard me as ultra-conservative to 
have limited our objective to the exploration of the 
solar system. This Congress deals with the subject of 
astronautics—travel to the stars. Is then the travel of 
man to the stars a futile dream? 


You remember the verse: 


The world will last when gone are we 
Without a trace of thee or me 

Before we came there was no void, 

And when we’re gone the same ’twill be. 


Iwonder. Since the invention of writing, the thoughts, 
the knowledge and the influence of men who lived long 
ago have been available to us, and our work will be 
available to future generations. Each age builds on the 
shoulders of the past. Who then dares to limit the 
horizons of the physical universe to be ultimately 
explored by man? The exploration of space has begun; 
it is our task to advance it as much as we can. Who 
knows where it will end? 


Accomplishments of the 
International Astronautical Federation 
and Some Proposed Objectives 


By ANDREW G. HALEY 


The essential work of the International Astronautical 
Federation is to make the space science effort meaningful 
to all nations and, in a broader sense, to all mankind. 
And I do not mean this in an abstract or idealistic sense. 
Why should one penny be spent in this effort or why 
should the inventive capacity of one brain be used if, 
in fact, the end result is purely idealistic? We live in a 
world still contaminated with pestilence and which is 
still pervaded by hunger and want. Why spend a 
farthing on astronautics when the sewage systems of 
such great cities as London and Washington cannot 
handle the disposal of water during torrential rains? 
Should not the billions of roubles and dollars invested 
by the U.S.S.R. and the U.S.A. in astronautics be 
diverted to the direct healing of the wounds of mankind, 
the alleviation of hunger and the improvement of public 
works? 

The answers to these questions are indeed complex, 
but the fact remains that civilization must pursue its 
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destiny, and the promise of good to mankind from the 
astronautic effort far outweighs all other considerations. 
Arguments might well have been made against the 
creation and mass production of the internal combustion 
machine and a score of other epochal developments 
during recent history. The fact remains that implicit 
in the astronautic effort are gains to civilization which 
are filled with promise for the benefit and happiness 
of every human being. 

I raise these questions at the opening of this Tenth 
Annual Congress because I most certainly believe that 
in the solution thereof lies the great work of the Inter- 
national Astronautical Federation. At this Congress 
I hope the Member Societies will authorize the creation 
of a Permanent Secretariat and the creation of al 
International Academy of Astronautics. This action 
would answer the criticism of the very friendly United 
States House of Representatives Committee on Science 
and Astronautics that the I.A.F. is “loosely organized.” 








Such 
syste! 
scien' 
a sol 
of so 


In 
great 
many 
the p 
Gene 
Radic 
only 
havin 
for th 
in the 
Unio1 
a simi 
LA.F 
fight 
comir 
recog! 
and 
astron 

The 
Unite 
Organ 
Consu 
of the 
officia 
tion i 
Ad He 
And i 
the G 
Scient 
Comm 
(Acad 
fessor 
Geoph 
and 
wheret 
activiti 
techno 
forwar 
a more 


I mt 
of the 
the gr 
nautics 
courag 
submit 
Associ: 

The 
with tl 
have al 
worthy 

To ; 
followii 
by the 


Pluto— 
Solved 
branch 
namics 
1ology, 
parent, 
th asa 
f many 


tive to 
of the 
ject of 
ivel of 


ughts, 
1 long 
vill be 
on the 
it the 
nately 
egun; 
Who 


n the 
Hons, 
t the 
stion 
nents 
plicit 
vhich 
ines 


‘enth 

that 
nter- 
gress 
ition 
f an 
tion 
rited 
ence 
ed.” 





Such action would also complete the cycle leading to 
systematic relationships with the natural and social 
scientific communities throughout the world and afford 
a sound basis for financial support from a multitude 
of sources. 

In this connection I desire to point out certain very 
great achievements made during recent months, of which 
many persons are obviously unaware. As a result of 
the participation of the I.A.F. in the Warsaw, Moscow, 
Geneva and Los Angeles meetings of the International 
Radio Consultative Committee (C.C.I.R.), we are the 
only non-governmental world scientific Federation 
having Observer status with the right, on the one hand, 
for the I.A.F. to participate without charge as Observer 
in the meetings of the International Telecommunication 
Union (I.T.U.) and its component committees, and with 
a similar right flowing to the I.T.U. to participate in the 
LA.F. meetings. Since 1956 the I.A.F. has waged the 
fight and has sustained the effort in the field of space 
communications—a field which is now _ universally 
recognized as being of first importance in the technical 
and legal aspects of international co-operation in 
astronautics. 

The I.A.F. also has full Consultative status with the 
United Nations Educational, Scientific and Cultural 
Organization (U.N.E.S.C.O.). The I.A.F. has full 
Consultative status with the Economic and Social Council 
of the United Nations (E.C.O.S.0.C.). The I.A.F. was 
officially described as a co-operating scientific organiza- 
tion in Part 2 of the Report of the United Nations 
Ad Hoc Committee on the Peaceful Uses of Outer Space. 
And it is pleasant to recall the unanimous adoption by 
the General Assembly of the International Council of 
Scientific Unions (I.C.S.U.) in October, 1958, of the 
Committee Report of Professor K. F. Ogorodnikov 
(Academy of Sciences of the U.S.S.R., Moscow), Pro- 
fessor John T. Wilson (President of the Geodesy and 
Geophysics Union, University of Toronto, Canada), 
and Dr. Alan Shapley (U.S. Bureau of Standards), 
whereby I.C.S.U. expressed its awareness of the useful 
activities of the I.A.F. in furthering the science and 
technology of astronautics, and in which I.C.S.U. looks 
forward to the possibility of arranging in the future 
amore formal affiliation in matters of common concern. 

I must say that the most brilliant stars in the diadem 
of the I.A.F. are its Member Societies, which include 
the greatest scientists working in the field of astro- 
nautics throughout the world, and I am indeed en- 
couraged by the new applications which are being 
submitted, such as that of the Aerospace Medical 
Association. 

The I.A.F. has the official standing to proceed, and 
with the necessary organization our Federation should 
have all resources to transact systematically an extremely 
worthwhile service for mankind. 

To return to the questions originally posed, the 
following are some practical proposals for activation 
by the I.A.F. in the immediate future: 
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Mr. Andrew G. Haley chats with Mrs. C. A. Shawcross, wife 
of the chairman of the newly-formed I.A.F. committee for the 


Institute of S -Law. 
itute of Space-Law Photo: Jalmar 


(1) The creation of a Commission within the Academy 
of Astronautics composed of nine, more or less, com- 
petent scientists from throughout the world, for the pur- 
pose of formulating a highly inclusive programme to be 
followed through by an appropriate number of Working 
Groups (the membership of which need not come from the 
Academy), to process and adapt the scientific knowledge 
and inventions gained in the astronautic effort into 
applications of immediate benefit to mankind. For 
example, the ““Man in Space” programme has resulted 
in the development of strains of algae to be used for 
food and for scavenging in a space vehicle, which may 
well have applications with respect to the fixation of 
nitrogen in the soil—or other very down-to-earth and 
direct benefits to agriculture. In connection with the 
astronautic effort tremendous work has been done in 
the field of solid physics and thermoelectricity. Such 
inventions might provide power for refrigeration in 
inaccessible torrid areas or for radio transmission and 
reception in distant Arctic areas. I cannot elaborate 
on this idea during the few minutes available to me, 
but I hope this suggestion will be given most serious 
consideration. 

(2) I also suggest the creation of a Commission within 
the Academy on the codification of the law of outer 
space. Such an activity by a non-governmental agency 
was advocated during the debates of the Legal Com- 
mittee of the Ad Hoc Committee on the Peaceful Uses 
of Outer Space, as well as in the final Report of the 
Committee itself. Furthermore, such activity was 
recommended to be undertaken by a non-governmental 
group by the American Bar Association at its recent 
meeting in Miami. Such a Commission would require 
the elaboration of many Working Groups, as may be 
easily understood. 
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Discussing the Academy of Astronautics—which gained approval 
at the 10th I.A.F. Congress—are (right to left): General P. 
Bergeron; Dr. Frank Malina, and—chief architect—Professor 
Theodore von Karman. Photo: Ja/mar 


(3) Finally, I suggest the creation of a Commission 
within the Academy on the encouragement and co- 
ordination of astronautic research and development 
on continents and within nations and groups of people 
who do not have the resources to provide the facilities 
and hardware for complete systems of their own. Here 
again, many Working Groups should be organized to 
examine and report upon the multitude of opportunities 
that certainly exist. A starting point might well be 
made by providing for a carefully prepared agenda for 
a symposium on the space sciences to which the natural 
and social scientific community of South America 
would be invited. The foregoing is simply an example 
of an initial idea. The opportunities are immense. 

And by using the term “immense opportunities” I 
am guilty of no over-statement, as the role of the I.A.F. 
is necessarily more broad than that of any other non- 
governmental international organization or federation 
in that all the natural and social sciences having to do 
with astronautics are included: and, furthermore, the 
purview of the I.A.F. encompasses all mankind and is 
unrestricted, and is thereby more permeative than any 
of the governmental organizations, such as United 
Nations and U.N.E.S.C.O., because national boundaries 
and political barriers are completely unknown to the 
I.A.F. This complete fraternity is basic to the juridical 
existence of the I.A.F. 

In conclusion, I have the temerity to suggest subject- 
matter, albeit listed in sequence without regard to classi- 
fication, for the consideration of the I.A.F. Working 
Groups. These projects are for study with respect to 
feasibility, utility, practicability and for reports on 
plain worthwhileness : 

(1) Terrestrial weather prediction—long- and short- 

range. 

(2) Agricultural research—new plant life—new 

ground hydroponics—as interrelated with terres- 
trial and space problems. 
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(3) 


(4) 
(5) 


(6) 
(7) 
(8) 
(9) 


(10) 
(11) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 
(19) 
(20) 


(21) 


(22) 


(23) 
(24) 


(25) 
(26) 


(27) 


(28) 
(29) 
(30) 
(31) 





New uses of terrestrial radio communication— (32) 
active and passive links, point-to-point and 
broadcasting platforms. (33) 
Surveillance of remote areas of Earth. a 
Servicing of terrestrial expeditions and ships 
with information and advice, from positions jn | (34) 
space. 
Space vacuum and uses. 
High temperature and uses. 

3 
Low temperature and uses. (35) 
Radiation research—X-ray through infra-red (36) 
radiation. 37) 
Storage of liquid gases and radicals in space 
platforms. (38) 
Maintenance of processes involving super con- 39) 
ductors. (40) 
Manufacture in space of items requiring various (41) 
gas atmospheres in special confinement. 
Estimating the basic parameters for the produc- (42) 
tion of small electronic parts. (43) 
Space medical research—weightlessness—heart (44) 
studies and other organic studies. | 
Surgery conducted under special conditions (45) 
obtaining only in space. (46) 
More advanced astronomical observation of use | | 
in astronautics. (47) 
Research in cosmic radiation as affecting space 


The hazards and uses of meteoritic dust. 

The geomagnetic field. 

Dynamics of interplanetary plasma. 

Transfer mechanism governing solar corpuscular 
radiation. 


Mathematics—determination of one astronomical 
unit—more precise determination of Earth’s orbit 


—distance to Moon—metrology and standardiza- 


tion. 


The mass of various bodies and positions inf 


space, i.e., Venus. 

Attenuation of radio frequencies 
atmospheres—Venus, Mars, etc. 
Parameters of high energy fuels. 
Rocket means of transportation—mail 
—passenger. 

Behaviour of nuclear and other substances if 
remote areas. 

Source of new raw materials in space. 


in various 
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(32) Multi-lingual uniform definition of all astro- 
nautics terms. 

(33) Description of the accomplishments in rocket 
research of Australia, Canada, France, Japan, 
U.S.S.R., United Kingdom and U.S.A. 

(34) Current account of the astronautic accomplish- 
ments, directly in the field of rocketry and space 
exploration or of supporting art and science of 
all countries of the world. 

(35) Optimum tracking sites for all known satellite 
programmes. 

(36) Optimum biological space experiments. 

(37) Contamination by atomic explorations or by 
release in any form of kinetic energy. 

(38) Problems of transmission of scientific information. 

(39) Telemetry techniques. 

(40) Optical tracking. 

(41) Radio frequency allocations for all aspects of 
space communications. 

(42) Long-range economic possibilities of spaceflight. 

(43) Interdisciplinary brain research. 

(44) Numerical processing of information and elec- 
tronic Computation. 

(45) An optimum programme with U.N.E.S.C.O. 

(46) An optimum programme with other international 
scientific unions. 

(47) The protection of aircraft from the operations of 
space-craft, and vice versa. 

(48) Organization of the mutual exchange and dis- 
semination of information on outer space 
research. 


(49) Co-ordination of national research programmes 
for the study of outer space, and the rendering 
of all possible assistance and help towards their 
realization. 

(50) Optimum plan to make available and to exploit 
the possibilities that exist for participation by 
nations at all levels of development, from sup- 
porting research or operation of tracking stations 
to launching small vehicles or joining with others 
in more advanced undertakings. 

(51) Conceivable living organizations outside the 
Earth, either on the surfaces of other planets 
or elsewhere. 

(52) An optimum navigation satellite. 

(53) Optimum instrumentation for a communications 
satellite. 

(54) Optimum instrumentation for a space probe. 

(55) Registration of orbital elements. 

(56) Removal of spent satellites. 

(57) Re-entry and recovery of space vehicles. 

(58) Return of equipment. 

(59) Identification of origin. 

(60) International use of launching ranges. 

(61) Freedom of outer space for exploration and use. 

(62) Liability for injury or damage caused by space 
vehicles. 

(63) Re-entry and landing of space vehicles. 

(64) Where does outer space begin? 

(65) Protection of public health and safety. 

(66) Exploration of celestial bodies. 





How to Write Space Poetry 


Extract from Getting Married, by Jones Minor :— 


“I do no a hairess. Her name’s Annette and I’ve 
riten a pome to her alreddy. That’s what I was doing 


| inlast nite’s prep and it was very difikult. The tecknike’s 


all new. These days you can’t rite about her lovely 


© eyes, you’ve got to rite about her vittal statisticks, and 


the only thing that rimes with that is long range 
balisticks.”’ 

“I don’t see how you can work miseles into a love 
pome,” said Green with a snere. 

“Well,” I said, “‘there’s a cupplet about wen she goes 
into my orbitt ‘How I adoor your careworn face, 
Whizing round and round in spase.’ And another one 
on the peceful use of atomick energy ‘Yore long strate 
legs rapped in their nillons Are like two chick electrick 


» pilons’.”’ 
base | 


From Getting Married, published (and later with- 


_ drawn) by Family Doctor. 
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Dr. W. F. Hilton displays a free-flight model of the Armstrong 
Whitworth “‘pyramid”’ re-entry vehicle, discussed at the Common- 
wealth Spaceflight Symposium. 














ASTRONAUTICS IN LONDON 


The roth I.A.F. Congress in Pictures 


Delegates 





Dr. E. T. Jones, M.o.S., Mr. J. E. Allen, A. V. Roe & Co., Ltd., and Dry 


Hilton, Hawker Siddeley Aviation Advanced Projects Group. 
Photo: The Aeroplane and Astrom 


M. Golovine, director A.T.S., Ltd. and Dr. S. 


Mr. 
Herrick, University of California, exchange credentials. 
Photo: Jalmar 





U 


Be = 
U.S. visitors (left to right), Mr. McDuffee; Dr. M. E. Smith (Rand Corpora- Relaxing on 3 September, after three busy days of Com 
affairs, delegates and their wives visited Stoke Pogts, # yjs¢ 
and Windsor. Here Mrs. L. R. Shepherd and otheSP of i,. np) 


tion); Major Kennedy, and Colonel Latham. 
Photo: The Aeroplane and Astronautics 
embark from a river steamer at Chertsey. 
Photo: / 
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Delegates keep “‘reception’’ busy at Church House. 
Photo: The Aeroplane and Astronautics 


Dr. L. R. Shepherd (B.I.S. Chairman) and Professor 
T. C. Helvey of the Radiation Inc., Research Division, 
of Orlando, Florida, discuss features of the de Havilland 


Blue Streak with the aid of a model. 
Photos: Planet News Ltd. 
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At the Hawker-Siddeley reception at Claridges, right to left, Mrs. 
L. J. Carter, Mr. Carter, Professor S. F. Singer, and guest. 
Photo: Jalmar Professor L. I. Sedov, 
the new I.A.F. President. 
Photo: Maurice Allward 
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r Good humour exemplified by (left) 

Professor Leon Katz, University of 

Saskatuon, and Maurice F. Allward, 
de Havilland Aircraft Company. 

Photo: Jalmar 


Bef US.S.R. Embassy official, Mr. V. Fedorov, with Mr. G. V. E. Thompson 


othe F of the BIS. Council. 
Photo: Maurice Allward 
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The roth Anniversary of the I.A.F. 


By ANDREW G. HALEY* 


Shortly after the end of World War II, a co-operative 
effort to establish a worldwide organization to foster 
the achievement of spaceflight as a peaceful project was 
made by individuals in Great Britain, France and 
Germany. Recognizing that “this huge task cannot be 
performed by a single country,” as one pioneer put it, 
representatives of the British Interplanetary Society and 
of Germany’s Gesellschaft fiir Weltraumfahrt worked for 
more than a year preparing for the inaugural meeting. 
Principally through the efforts of A. Ananoff of France, 
A. V. Cleaver of the B.I.S. and H. Gartmann of the 
G.f.W., representatives from seven national societies, 
including those of France, Germany, Austria, Great 
Britain, Denmark, Spain and Argentina, assembled for 
the First International Astronautical Congress which 
convened on 30 September, 1950, in Paris. 

A decade of earnest work and many achievements 
may now be viewed with satisfaction in retrospect. No 
small part of the achievement were the Congresses them- 
selves—held in many of the great cities of Europe, and 
representing vast expenditures of time, energy and money 
on the part of great scientists and good people who 
made sacrifices which probably will never be adequately 
recognized or appreciated. A very brief review of these 
Congresses is in order. 

The First Congress was a significant step in the 
history of astronautics. Science had crossed national 
boundaries. Some of the most interested parties such 
as Oberth were prevented from attending because of 
visa trouble, but glowing reports of the Congress were 
brought back to them. The mission of the proposed 
new organization was clear: convert the rocket from an 
engine of war to a peaceful vehicle of interplanetary 
exploration. 

The Second International Astronautical Congress 
was held in London at Caxton Hall, from 3-8 September, 
1951. The original societies were represented, as was 
the United States (by the A.R.S., the Reaction Research 
Society, the Pacific Rocket Society, and the Detroit 
Rocket Society). At this Second Congress there was 
considerable technical exchange. On 8 September, 1951, 
a popular technical symposium was held wherein dele- 
gates discussed the overall aspects of interplanetary 
flight. The primary interest of this Second Congress 
was in the proposed artificial satellite vehicle. The 
exchange of knowledge at London was the first organized 
attempt to promote world co-operation among rocket 
and astronautics workers. As such, it was a significant 
milestone in the history of science. 

The Third Congress was held in Stuttgart and em- 
phasized technical matters. Professor Oberth presented 
a paper on “Private Research in Astronautics,” in which 
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he outlined the many problems which should be invest. 
gated with the aid of astronautical societies rather thay 
large-scale government-subsidized classified research 
and which thereafter would form the basis of world 
co-operation. On this fundamental theme the Third 
Congress ended. 

The Fourth International Astronautical Congres 
convened in Zurich in the Technical University in August, 
1953. Societies from ten nations were represented and 
three new members admitted: the Philadelphia Astro. 
nautical Society, the South African Interplanetary 
Society, and the Yugoslav Astronautical Society. Japan 
and Israel sent observers. France was not represented, 
New societies in Spain and Egypt were reported in 
formative stages. An important matter considered at 
the Fourth Congress was the establishment of an 
official publication. Recognizing the need for year 
round means of international dissemination of informa- 
tion among its members, the Congress appointed 4 
committee to set up a quarterly publication, Astronautica 
Acta. 

It was evident throughout the Fourth Congress that 
the I.A.F. was becoming a potent factor in international 
efforts for scientific co-operation and the principle was 
adopted that the I.A.F. should seek and achieve inter- 
national accreditation. 

The Fifth International Astronautical Congress mel 
at Innsbruck, Austria, in 1954. The Austrian Society} 
was host. The American Astronautical Society, the 
Spanish Astronautical Society, the Egyptian Astro- 
nautical Society, the Japanese Astronautical Society 
and the Brazilian Interplanetary Society were admitted 
to membership. France sent a large delegation, for 
the first time since 1952, but the French did not seek 
formal accreditation. Russia again failed to send 
observers. The Croatian Society for Natural Sciences, 
Astronautical Section, sent an observer. 

With increased membership and other encouraging 
signs of further international co-operation, the delegates 
approved publication by Springer-Verlag, of Astro 
nautica Acta, with editorial responsibility remaining 
with the I.A.F. 

Of particular interest at the Sixth Congress meeting 
in Copenhagen in August, 1955, was the attendance 0 
a two-man delegation from the Yugoslav Society- 
M. Ajvaz and Kosta Sivcev. During the course of the 
second day of the plenary session, K. Ogorodnikov and 
L. I. Sedov, Russian Academicians, appeared, and wert 
present at the business and technical sessions of the 





* Past President of the International Astronautical Federation 
and General Counsel of the American Rocket Society and the 
1.A.F. 
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remarkable in many ways. 
the natural and social sciences attended the meetings 
and approximately fifty papers were presented. Three 
new national societies were elected to membership: 
Committee on Astronautics, 
(Russia) ; Polskie Towarzystwo Astronautyczne (Poland) ; 
and Société Francaise d’Astronautique (France), making 
a total of twenty-one voting members. 


problems.”” 
thrilled by the successful launching of Russia’s Sputnik I. 


misinformation were widespread. 
dam Congress a year later, great bodies of data were 
available, and the overall spirit was one of co-operation. 
The theme of the Congress was Propulsion and Propellent 
)Systems. 


Congress. The Russians necessarily attended as ob- 
servers because no rocket society from Russia had 
applied for membership. 

The Seventh Annual Congress of the International 
Astronautical Federation, held in Rome in 1956, was 
More than 450 experts in 


Academy of Sciences 


The Eighth Congress in Barcelona, October, 1957, 


was coincident with the launching of Sputnik I, a great 
achievement acclaimed throughout the Congress. 


The Ninth Annual Congress of the I.A.F., held in 


Amsterdam, 25-30 August, 1958, attracted the largest 
attendance in I.A.F. history and produced more than 
seventy technical papers by scientists and engineers 
from fourteen countries, and what may weil be the most 
significant step taken to date toward 
astronautical co-operation. 


international 


The Ninth I.A.F. Congress has been characterized 


vas one which possessed ‘‘an atmosphere less charged 
with tension than that prevailing at last year’s Congress 


n Barcelona, but a more realistic approach to practical 
At Barcelona in 1957, the world had been 


nformation then available was scanty. Speculation and 
But at the Amster- 


A vast collection of technical data on the 
ubject was read during the six-day Congress. 
No two persons involved in the activities of the I.A.F. 


would list the milestones in the same order—and cer- 
tainly there would be points of difference. 
isthe author’s recollection of the principal achievements : 


The following 


(1) The organization of the I.A.F. afforded a rallying 


point, a staging area, a beach head, for the persons 
interested in astronautics throughout the world to get 
together and discuss, make plans, and provide for the 
future progress of the peaceful uses of outer space. 


(2) From the very first Congress the great natural 
nd social scientists who attended and who participated 


in the activities of the Member Societies and in the 
activities of the I.A.F. actually foresaw the future and 


tepared the scientific community of the world for the 


femarkable events which were soon to occur, and these 
same people are preparing the world for the continued 
and even more remarkable progress which will be made 
lM astronautics in the future. 


(3) As a part of the foregoing, the I.A.F. has been 


the only forum in the world where scientists from all 
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countries might express themselves on any scientific 
matter—freely and openly—and no restrictions what- 
soever have been involved because of idealogical beliefs 
or persuasions. 

(4) These Congresses have also produced the greatest 
universal body of knowledge on the subject of astro- 
nautics, and the role of the I.A.F. in this respect is 
becoming more important from year to year. 


(5) Through unremitting and untiring effort the 
I.A.F. has achieved official recognition from such great 
public international organizations as UNESCO, the 
United Nations, the International Telecommunication 
Union, and has had many formal and informal con- 
versations with officials of numerous other international 
organizations such as the International Civil Aviation 
Organization (I.C.A.O.), and the World Health 
Organization (W.H.O.). 

(6) During the same decade representatives of the 
I.A.F. have conferred at The Hague, Paris, Moscow, 
and Washington, D.C., with authoritative representatives 
of the International Council of Scientific Unions 
(I.C.S.U.), and its constituent member societies. By 
unanimous vote at the last General Assembly of 
I.C.S.U. in Washington, the I.A.F. received a warm 
offer of co-operation. 


(7) The I.A.F. has been the most active organization 
in existence—governmental or non-governmental—in the 
field of space communications. Representatives of our 
Federation, on behalf of space communications, per- 
sonally attended the Conference of the International 
Radio Consultative Committee (Comité Consultatif 
International des Radiocommunications—C.C.I.R.) in 
Warsaw in August, 1956; the meetings of Study Group 
XI of the C.C.I.R. in Moscow in May-June, 1958; 
the Geneva meeting of the C.C.I.R. in August, 1958; 
the Ninth Plenary Assembly of the C.C.I.R. in Los 
Angeles, California, in April, 1959; and the Adminis- 
trative Radio Conference of the International Tele- 
communication Union (I.T.U.) in Geneva in August, 
1959. The record of the I.A.F. efforts and achievements 
in this field is a lengthy one indeed. 


(8) The I.A.F. has not neglected social sciences and 
the man in space. The First and Second Colloquiums 
on “The Law of Outer Space” have afforded most 
significant means for the expression of ideas on a purely 
international and non-political basis. 


(9) The last thought, but by no means the least, is 
concerned with the fact that the I.A.F. has been a 
forum for the free exchange of ideas other than by mere 
expression of views on the platform, and the papers 
delivered have been preserved in printed volumes. It 
is encouraging to realize that already the Proceedings 
of the Amsterdam Congress have been printed and 
distributed in two volumes—one covering the technical 
papers, and the second containing the papers delivered 
at the First Colloquium on “The Law of Outer Space.” 




















Solar Sail: Key to Interplanetary Voyaging? | 
By BERNARD W. POWELL* : 


‘Like harbour-lights the stars grow wide before me. . . 
—Watchers of the Sky, ALFRED NOYES. 


For 3500 years mariners have coursed the world’s 
oceans trusting to one of man’s most honoured devices: 
the sail. This selfsame device may now prove the key 
to successful voyaging in that mightiest of all oceans, 
the ocean of space. 

Such a sail, of course, would not be a wind-powered 
sail at all, but rather a “‘sun-powered”’ sail of aluminium 
foil or lightweight plastics no more than 1/10,000 in. 
thick. This sail would utilize radiation pressure from 
the sun. That the sun exerts such pressure was postu- 
lated as early as 1873 by the great Scottish physicist, 
James Clerk Maxwell. Experiments both in this 
country and abroad since 1900 have established beyond 
doubt that there does exist a measurable radiation 
pressure. However, for the most part, engineers and 
designers have thought in terms of chemical propellents 
for the future spaceships of the heavens. Dr. T. C. Tsu, 
aerodynamicist with the Westinghouse Research Labora- 
tories, has recently indicated many of the advantages 
a space vehicle propelled by a solar sail would enjoy 
over more conventional means of propulsion. 

Admittedly, a solar-sail-powered-vehicle would have 
to be launched from Earth by means of conventional 
rocketry. Once in orbit, however, the rocket portion 
would be discarded and a huge, parachute-shaped sail 
would be unfurled and attached by shroud lines to a 
gondola carrying the payload and crew. For a 1000 lb. 
payload, the required diameter of the sail would have 
to be 1600 ft.! This is an area somewhat larger than 
the Pentagon building, but as Dr. Tsu is quick to point 
out, “There is no lack of room in space... .” The 
very large sail would function also as an excellent 
long-range radar antenna, or as a radiation sweeper 
to remove the radioactive materials now known to exist 
in space. 

The force acting on such a sail is small; not quite 
half a pound when the ship is at Earth’s orbit. But it 
is not necessary to carry any fuel to obtain this force. 
With chemical rockets, a large force is applied for a 
short time, but with solar sails a small force is applied 
for a long time. Such a force as this can be applied 
in a controlled manner for as long as desired, and is 
the basic reason the performance of solar-sail-powered 
vehicles is better than that of rocket-powered vehicles. 

For a one-way trip to Mars, the mass ratio (ratio of 
initial mass to final mass of the spaceship) is 1 for solar 
sail and 9 for chemical rocket. This means that to send 
a one-ton load to Mars by chemical rocket, it is first 
necessary to shoot up 9 tons to a satellite station. If 
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Dr. T. C. Tsu, proponent of solar-sail propulsion | 
future spaceships, examines a model of such a vehicle. 
parachute-type sail captures radiation pressure from the § 
and thus imparts motive power to the gondola attached be 
it by shroud lines. 


the solar sail is chosen instead, it is only necessary 
shoot up one ton, since the solar sail need carry 
rocket fuel. The sailing vessel is even more favoural 
on a round trip to Mars. Here the mass ratio is 73) 
the chemical rocket and still only | for the solar 

The time required for a one-way voyage to Mang. 
118 days by sailing and 260 days by rocketry. Hower 
the solar sail vehicle takes longer to escape from Earl 
gravitation and conversely, longer to adapt itself to 
orbit circling Mars when it arrives there. 

The reason a solar-sail-powered space vehicle tlt 
a shorter time to reach Mars than a rocket-powy 
vehicle becomes apparent from a study of Fig. 1. Al 
burn-out, a rocket must follow the so-called tran} 
ellipse. That is, it has to travel a full 180 de 
from one side of the sun to the other. The solar 
on the other hand, follows what astronauts refer 0 
a logarithmic spiral. This path is actually a short 
through space and means that a sail-powered vel 
travels a shorter distance than a rocket-powered veli In Table 
in going from a terrestial orbit to the Martian orbil} oy eg 
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* National Association of Science Writers. 


Fic. 1. Diagram showing why solar-sail trip to Mars takes 
pnly 118 days compared to 260 days for chemical rocket (see text). 


A slight disadvantage of the solar sail propulsion is 
ihat it takes several weeks of spiraling in ever-widening 
prbits both to break away from, and to approach, a 
planet. In rather more detail, here is what happens 

launching a sail-propelled spaceship from Earth to 
nd, say, on Mars. The gondola and sail are first 
hot up by conventional rocketry from the Earth’s 
urface to a height of about 1000 miles. The rocket is 
iscarded and the space vehicle now falls into a satellite- 
pe orbit around the Earth. The crew proceeds to rig 
nd set the sail which will carry them away on their 
oyage into space. As soon as this sail is set, it begins 

receive energy from the Sun. The addition of this 
ergy to the gravitational balance existing between the 
hip and the Earth far below causes the ship to recede 
uther into space. At first the additional increases 

e not very much, but eventually they become greater 
nd greater, as the Earth’s gravitational pull becomes 
eaker and weaker, and the gondola starts on its journey 

Mars. Much the same thing takes place in reverse 
s the space vehicle approaches Mars and falls into the 
ver-tightening spiral of its descent orbit. 

The reader may ask whether, since solar radiation 

mes from the Sun, is it possible to sail toward the 
un? The answer is definitely yes. In Fig. 3 are shown 


TaBLE I—A Comparison of Performance of Solar Sails and 
Chemical Rockets en-route to Mars 


Chemical 
Solar Sail Rocket 
ass ratio (one-way trip) .. sh 1 9 
ass ratio (round trip) wi iF 1 73 
ne-way trip, days .. - fh 118 260 
ime to escape Earth . several weeks negligible 
4 'e to adapt to orbit around Mars several weeks negligible 


B In Table I, the figures under Solar Sail are from Dr. Tsu’ 
ktulations; the figures under Chemical Rocket are drawn 
om The Mars Project, by Dr. Wernher von Braun. The term 

** means the ratio of initial mass to final mass of 


Fic. 2. Diagram showing how the radiation effect from the 
Sun upon the sails of the space vehicle causes its initial orbit 
to grow ever wider, enabling it eventually to break completely 
away from the Earth. 


the various forces acting on a solar-sail-powered space- 
ship. The force marked F, denotes the force due to 
the Sun’s gravitational attraction. The force marked 
F, is that force which is due to solar radiation pressure 
falling on the sail. This latter force, F,, may be resolved 
into two components, one vertical and the other hori- 
zontal. By moving the sail from the position shown in 
the drawing to its opposite or “mirror-image” position 
above the horizontal line, the tangential (vertical) com- 
ponent of this force changes direction: from straight 
down to straight up. The principle of Coriolis accelera- 
tion in physics states that changing a force tangentially 
changes the motion radially. In other words, by moving 
the sail counterclockwise on the drawing to its mirror- 
image position, the spaceship can sail towards the Sun 
or away from it. It can go to an inferior planet, such 
as Venus, as well as a superior planet, like Mars. After 
reaching either destination, the sail will just as surely 
bring the vehicle back once again to Earth. 








Shroud 
Line 











Fic. 3. Diagram depicting the various forces that act upon a 
solar-sail-powered space vehicle. 














Historians tell us that Columbus’ crew nearly mutinied 
on several occasions when they saw how steadily the 
trade winds pushed them on into unknown waters, and 
in their square-rigged vessel they feared they would 
never again be able to return to their native Spain. 
The adventurous inheritors of Columbus’ spiritual 
legacy who one day will launch themselves and their 
vehicle into the untried ocean of space will at least go 
with the assurance, other things being equal, that they 
can return again to their native shores. 


Animals in Space 


By PATRICK MOORE, F.R.A.s. 


Some years after the end of the war, American 
scientists commenced experiments in which monkeys 
and mice were sent up in high-altitude rockets. Some 
of these experiments were successful inasmuch as the 
animals were recovered safe and well; most people have 
heard of the famous Albert, the first simian investigator 
of near space. In other cases the animals died, either 
during flight or after returning to ground level. 

Objections were raised from time to time, but not 
a great deal was heard of them. Then, much more 
recently, the Russians went further by launching a 
satellite—Sputnik I]—which contained a dog, Laika. 
There seems to be no doubt that Laika survived the 
ascent, and lived on for some time as she was carried 
round the world in free fall. Food and liquid were 
supplied to her automatically, but there was never any 
real hope of saving her, and eventually she died—by 
what precise means is unknown, though oxygen supply 
failure is most probable. 

Animal lovers raised a storm of protest. In Britain, 
the Russian Embassy was bombarded with letters, most 
of them abusive; deputations were organized, and the 
R.S.P.C.A. expressed strong disapproval. It is true to 
say that in the popular mind, Laika’s fate loomed much 
larger than the scientific value of the Sputnik itself. 

At the time of writing (4 March, 1959) no more dog 
passengers have been launched, but there was an echo 
of the Laika storm when the American workers sent 
up a mouse—and lost it, probably somewhere in the 
Atlantic. There is every reason to suppose that further 
experiments along these lines will however be made. 
After all, there is a precedent; the first passengers in 
a balloon were a sheep, a cock and a duck, all of which 
came down safely. 

Next time a dog (or monkey) is sent up, the Laika 
tumult will be repeated. In this article I propose to 
examine the pros and cons of using animals for such 
research, but it is difficult to be impartial, and it is as 
well to state at once that I personally could never, 
under any circumstances, take part in such an experi- 
ment, so that I must be recorded as belonging to the 
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A further advantage of the solar sail is that it greatif comme 
reduces the complexity of navigation and guidance jj and sh 
space. With rocket-powered vessels precious fuel haf js an ¢ 
to be consumed at a precise rate. However, with thf Mor 
solar sail, even if the ship’s crew should miscalculgel all the 
on a first try, they can always have another go at thejf rather | 
objective because the propulsive force is always ther} may be 
The direct type of navigating, too, eliminates mang out, it i 
errors implicit in the navigation of rockets. In Dr. Tyyf lethal z 
own words, “The ship could always return to Eapif and so t 
even if many errors in navigation are committed.” } If the « 
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opposition. On the other hand, there are undoubtedl) 
two sides to the question. 

First let us see what arguments may be advancti 
in favour of using animals. 

The procedure is far from new; medical science hi 
practised it for many years, and as a result countles 
human lives have been saved. Suffering to the anima’ 
undoubtedly results now and then, but is kept to! 
minimum. The word “‘vivisection’’ tends to send! 
shudder down the spine of anyone who has not invest’ 
gated it, or who has read The Island of Dr. Mores 
I have not investigated it personally, and so can hart! 
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comment, though it is undoubtedly most regrettable 
and should be resorted to only in cases where there 
is an overwhelming chance of benefiting mankind. 

Moreover, if we are to go into space we must gain 
all the information we can. Cosmic radiation is still 
rather an unknown hazard; it may be marginal, or it 
may be worse—we simply do not know. Until we find 
out, it is foolhardy to risk sending men into the possibly 
thal zone. Instruments cannot give us all the answers, 
and so the only solution is to make use of living creatures, 
If the creatures can be recovered alive, so much the 
better. It may be argued that an animal is expendable; 
if not, we would all be vegetarians. The essential thing 
js to see that death comes quickly and painlessly. 

On the other hand, there are very strong arguments 
against using animals at all. First and foremost, it 
is impossible to ensure that there is no suffering. The 
luckless Laika must have had a very uncomfortable time, 





sl to put it mildly, before her inevitable death; even if 


she was not in actual pain, she was bound, cramped 
and unable tomove. We must avoid becoming emotional 
about it—particularly as dogs are regarded as “the friends 
of man”—but the facts cannot be questioned. And, 
of course, a man who goes up in a rocket or a satellite 
will be a volunteer, and will know precisely the risks 
which he is running; an animal has no choice. 

It seems to rest upon the question of whether the 
experiments are likely to be beneficial enough to justify 


| causing suffering. This is a point which must be decided 
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i by highly-qualified technicians, and not by an amateur 


astronomer such as myself. But I think that morally 
itis necessary to be very sure of one’s ground. 

It is, however, significant that so much comment 
was passed in Britain, of all countries, because we are 
less qualified than any—apart possibly from the 
Spaniards—to criticize. It is a grim but true fact that 
Britain is one of the few nations in which deliberate 


ijand legalized cruelty to animals is still permitted. 


Cruelty to domesticated animals is not tolerated; in 


5 ,any proved case, prosecution, either by the R.S.P.C.A. 
=}0r by some other body or individual, follows quickly 


—and penalties are exacted. The backstreet youth who 
ties up a cat and sets dogs upon it will meet with short 
shrift if he is detected ; and with this nobody will quarrel. 
Unfortunately, no such laws apply to non-domesticated 
animals. Stag-hunting is still practised—notoriously 
in Devon and Somerset, but also elsewhere; so is fox- 
hunting. Indeed, fox-hunting at least is actively sup- 
ported by the R.S.P.C.A., which leads to a situation 
which would be Gilbertian were it not so degrading. 
Foxes are undoubtedly vermin, and should be eliminated ; 
but to do so in the most painful possible way, and to 
enjoy it, brings those who practise it down to the lowest 
level, and for stag-hunting there cannot be the vestige 
of an excuse. 

During the “hunting season” seldom a month passes 
without the daily papers reporting (factually) some new 
case of senseless cruelty. Protests come in from various 
anti-cruelty organizations, and from a few people who 
feel strongly about the matter; but there is nothing so 
spontaneous or so highly-organized as in the case of 
the Laika storm. Hunting is accepted by a vast number 
of people who have never given any serious thought 
to it; to it; Laika was something new. Under the 
circumstances, the R.S.P.C.A.’s statement deploring the 
use of animals in rocket experiments is worth very little. 

It may be wondered why I make so much of this 
one point. The answer is simple enough: Scientists 
are often pictured as calculating, cold-blooded individuals 
who stop at nothing to further their knowledge, and to 
whom the suffering of an animal is entirely incidental. 
Yet this idea is completely wrong. Unlike the so-called 
sportsman with his pack of hounds, the scientists never 
caused unnecessary pain; he uses animals only when all 
other methods fail; and the suffering is kept to 
an absolute minimum. 

So let us give the rocket experimenter a fair hearing; 
to condemn him out of hand is unfair and irrational. 
Even those who, such as myself, express disapproval, 
cannot fail to realize that the experiments are a means 
to an end which may, in time, being great benefits 
to us all. 





What They Say 


“As far as styles are concerned, short hair will be 
universal for men and women, because of the need to 
wear space helmets over the head.’”—Mr. J. McLaren 
Thomson, president of National Hairdressers’ Federa- 
tion, looking forward to A.D. 2000. 


“I could wish that in the next era of ‘civilization’ 
the monkeys may get on top and begin shooting scientists 
into space.”,—Rev. J. E. E. Tunstall. 


First Space Opera 


Aniara, an opera by the young Swedish composer 
Karl-Birger Blomdahl, based on a story by Harry 
Martinson, had its first performance on 31 May, 1959, 


According to The Times correspondent: “In Aniara 
Martinson gave a terrifying but fascinating vision of a 
spaceship on its way to Mars with 8000 people after 
Earth had been made uninhabitable by radiation. 
Aniara is thrown out of its course and falls towards 
Lyre with infinite speed but without hope for passengers 
of ever reaching any goal. Although increasingly cruel 
and desolate, life aboard goes on for many years.”” He 
concludes his report: “‘Although somewhat bewildered 
at first, the audience became wholly absorbed.” 


The opera is due to be performed by the same company 
at this year’s Edinburgh Music Festival. 


Meanwhile, the boys of Wellington College are per- 
forming a specially written opera, Music from Mars, 
in which a party of boys land in the grounds of a 
Martian school. 























































Terrestrial and Extraterrestrial Life 


By MICHAEL H. BRIGGS,* B.SC., F.C.S., F.R.A.S. 


The Hypothesis 

In previous articles':? the two main hypotheses for 
the origin of life on our planet have been discussed. 
There remains, however, a third which even though 
it sounds more like science-fiction than biology, is 
nevertheless just as logically consistent and possible as 
the others. Unfortunately, it is not as open to experi- 
mental verification as its rivals and has consequently 
drawn little attention. 

The hypothesis makes three basic assumptions. First, 
it presumes that intelligent life existed somewhere in 
the universe prior to the beginning of life on the Earth. 
Second, it assumes that interplanetary flight is possible 
and that the intelligent life of the first assumption was 
capable of making such journeys. By “interplanetary” 
is meant only travel between two planets: not neces- 
sarily in the same solar system. 

The third assumption is that the lifeless Earth was 
visited by such extraterrestrial intelligences who either 
deliberately or accidentally left microbes behind them 
when they departed. In the complete absence of com- 
petition, these simple organisms multiplied and mutated 
on the surface of the Earth. The random forces of 
natural selection are all that is required for these 
organisms to evolve into all the known terrestrial forms 
of biological complexity. 

A variation of this hypothesis has been considered 
by Haldane.* He suggests that alien intelligences may 
either deliberately or accidentally launch vessels into 
space bearing the spores of simple organisms. If such 
a space-vessel crashes on to a suitable planet, such as 
the primitive Earth, the released spores are able to de- 
velop. This version of the alien intelligences hypothesis 
differs from the first only in the detail that the extra- 
terrestrials do not actually land on the Earth. 


Possible Experimental Verification 


Although this hypothesis is not absurd, it has suffered 
very badly in the hands of biologists interested in the 
origin of life. For example, in his major work, Oparin* 
dismisses the hypothesis in a page for no apparent 
reason other than his dislike of any hypothesis that 
supports the view that life may be co-eternal with the 
universe. He also approvingly quotes the opinion of 
Tsiolkovskii® that microbes could not have been brought 
to the Earth by artificial means because there is no 
observable evidence of any extraterrestrial contact with 
our planet. 

Now this sort of reasoning does not seem very sound. 
There is no good evidence of any sort at the present day 
about the mechanism of the origin of life on the Earth. 
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Until there is it seems good policy to keep an open min 
on all possible hypotheses. Tsiolkovskii’s conclusioy 
is definitely too hasty for the following reason. 

The best modern estimate® for the date of the approx. 
mate origin of life on the Earth is a little over tw 
thousand million years ago. On the hypothesis unde 
consideration, this means that alien intelligences may 
have landed on the Earth about that time and left behin( 
them some microbes when they departed. It is certain) 
asking a great deal to find preserved traces of what may 
have been a single visit lasting only a short time whic 
was confined to one limited geographical region. 

It is easy to picture the sort of evidence that woul 
strongly support the hypothesis. The discovery of alien 
relics from rock-strata of about the right age, or a 
encounter with an ancient intelligent form of extr- 
terrestrial life with records of a visit to Earth two thousani 
million years ago would obviously be impressive evidenc: 
for the hypothesis. Neither seems very likely at th 
present day so it is worth considering a less impressive 
indirect type of evidence. 

The assumptions on which the hypothesis rests hay 
been the centre of much lively interest to many group 
of people at different times. It is now very probabk 
from recent results’»® that life on the Earth is far from 
unique in the universe. 
equals of Man exist throughout the visible stella 
systems seems a modest conclusion. There is cons 
quently little reason to doubt that intelligent life existe 
in the universe before life began on Earth. 

With the modern developments in rocketry it is alw 
impossible to doubt the reality of interplanetary trave 
and if Man can design such spaceships, so can other 
intelligent races. Thus the only sources of objection 
to the hypothesis are either that intelligent races did no! 
land on the Earth, or that even if such landings did occur 
they did not give rise to life on this planet. Both 
types of objection are worth considering. 


The Objections 

It is reasonable to ask why intelligent extraterrestrid 
races possessing spaceflight have not landed on tl 
Earth as far as we know. There would seem to be! 
number of possible reasons why this has not happened 
In the first place it is most unlikely that any other intell: 
gent beings are at present resident in our solar system 
No one will be surprised if there is life on Mars ; but despit 
the canals of Lowell, it does not seem probable thi 
Mars is inhabited by organisms of much complet) 
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The other planets of our system seem quite lifeless. 
So here is the source of one objection. Intelligences 
did not land on the Earth because there are no intelli- 
gences Other than Man in the solar system. Beings 
fom planets around other stars have not visited us 
either because interstellar travel is impossible, or because 
our Sun is placed on the edge of the galaxy and inter- 
stellar travellers would tend to explore into the centre 
rather than out into the less thickly populated rim. 

A further objection of the same type is that intelligent 
races are rare in the galaxy and it is highly improbable 
that any particular planet will be visited. 

But it is also possible that the exact reverse of each 
of these objections is true for there is just no available 
evidence on which to decide most of the questions that 
inevitably follow. There is an enormous amount of 
literature of various types which claims that the Earth 
has been, and still is, visited by aliens many times. The 
most recent example of this type of literature is the 
“Flying Saucer” book which in the opinion of the 
present writer is mainly fraud and bad observation. 
There is certainly no reliable evidence that aliens visit 
the Earth at the present day. Rather more difficult 
to assess is the work of Charles Fort® who collected 
together an enormous volume of reports of odd happen- 
ings which he suggested could be explained in terms of 
extraterrestrials. Typical of his collected reports is the 
article on Gurlt!® who examined a hard steel cube found 
in a Tertiary coal deposit in Austria. The cube was 
inside a large piece of coal and was discovered by 
workmen breaking up the coal to use it. The steel 
weighed 785 g. and was 67 mm. by 67 mm. by 47 mm. 
A deep straight incision ran completely around the 
cube. Gurlt decided that the object may have been 
a meteorite and it was placed on exhibition in the 
Salzburg Museum. Whatever it was, the cube was a 
most strange find though it would be insufficient to 
prove the visit of extraterrestrials to the Earth during 
the Tertiary Period. 

Fort also mentions" a report claiming that the copper 
mines at Lake Superior had been worked prior to their 
original discovery by white settlers. It is possible that 
primitive people had worked the mines but no traces 
of natives were found. 

Unfortunately, the evidence is quite insufficient for 
any definite conclusions. It may be as Clarke’? has 
suggested that “‘Countless times in geological history 
strange ships may have drifted down through the skies 
of Earth.” Yet if this is the truth and our lifeless 
planet was visited in the remote past by aliens who 
contaminated the sterile surface, then all terrestrial life 
must be biochemically similar to those aliens. Here is 
afurther possible objection. If the hypothesis is correct 
then alien micro-organisms were able to survive and 
teproduce on the Earth. It seems reasonable to ask 
Whether organisms which have evolved on another 
planet could possibly survive on our own. Yet this is 
hot too unlikely for most bacteria, for example, are 
Very hardy organisms that can survive wide variations 


in their environment. It is also not unlikely that the 
Earth is similar to the planet upon which the micro- 
organisms developed for the aliens would tend to land 
on planets that most closely resembled their home. 


Conclusions 


At our present stage of biological and astronomical 
knowledge it is hasty to draw any definite conclusions 
about the origin of life and to rule out the hypothesis 
of the artificial arrival of micro-organisms on the Earth 
in the distant past is not possible. Confronted by the 
rival hypotheses of the origin of life it is to be expected 
that each individual biologist will make a preferred 
choice. At the moment the chemical origin of life is 
the most favoured (by the present author also) but this 
is largely because it is capable of being investigated 
experimentally in the laboratory while the others are not. 
It may be that if life in the universe is considered as a 
whole, then life arises on some planets by a chemical 
evolution and is then transferred to other planets by 
meteorites and intelligent races. All three hypotheses 
may be “‘correct’”’ for the universe, but only one can be 
correct for a particular planet such as the Earth. It 
must remain for thorough investigation to determine 
whether our origin was from photocatalysed gaseous 
reactions, a meteorite-carried spore, or the waste of an 
interplanetary expedition. 

The importance of the discussion of this hypothesis 
is more urgent than might be thought. Almost all 
objects on the surface of our planet are contaminated 
with micro-organisms. This is true of the rockets that 
we are at present launching into space. Each contains 
a large number of resistant spores. Soon our rockets 
will land on the Moon and the planets and it will be 
tragic for biologists if the surfaces of these bodies are 
contaminated with bacteria from unsterile rockets before 
they have a chance to examine them. It is quite possible 
that Man will be the mechanism for the transport of 
life to other planets. 
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Astronautical Objectives—I 


The basis of the American Space-Programme, outlined by the N.A.S.A. 


INTRODUCTION 


The U.S. National Aeronautics and Space Adminis- 
tration is developing a national space sciences programme 
on as broad a basis as possible. In the planning and 
programming, advantage is being taken of the advice 
of many specialists and experts in the scientific com- 
munity. In the conduct of satellite and space probe 
experiments broad participation of the scientific com- 
munity and industry, along with government, is planned, 
and steps are being taken to secure such participation. 
The developing programme has captured and increased 
the momentum in space research developed during the 
International Geophysical Year. 

The present status of the national space science pro- 
gramme is described in the following sections. For 
convenience, the subject of research in space has been 
divided into several broad areas: Atmospheres; Iono- 
spheres; Energetic Particles; Electric and Magnetic 
Fields; Gravitational Fields; Astronomy; and Bio- 
sciences. For each area, the principal scientific objec- 
tives are stated, followed by a review of present know- 
ledge and existing problems to be solved. Each section 
closes with a statement of the long-range programme 
and the immediate programme now under way. 

The subdivision used is one of convenience only. 
Actually the various areas are related in many complex 
ways. Investigations of the various interrelationships 
are a very important part of the search for a better 
understanding of many puzzling phenomena. 

It is recognized that the national space sciences pro- 
gramme is subject to continuing review, amplification 
and modification as work progresses and scientific data 
and results are obtained from currently orbiting space 
vehicles. Moreover, desired scientific experiments must 
continuously be matched with the present and future 
capabilities and availabilities of vehicles, supporting 
technology and facilities. 


ATMOSPHERES 

OBJECTIVES 

To determine and understand the origins, evolutions, 
natures, spatial distributions and dynamical behaviours 
of the atmospheres of the Earth, Moon, Sun and planets ; 
and their relations to the medium of interplanetary 
space. To investigate atmospheric phenomena asso- 
ciated with interactions between photons, energetic 
particles, fields and matter. To understand the relations 
between the Earth’s upper atmosphere and its surface 
meteorology. To evaluate atmospheric effects on 
instrumented and manned spaceflight. 
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PRESENT KNOWLEDGE 
The Earth’s Atmosphere 


The structure, i.e., temperature, pressure and density, 
of the Earth’s upper atmosphere is partially known from 
indirect observations and from rocket soundings at 
New Mexico, Fort Churchill, Canada, in the Arctic and 
on the equator. Up to about 110 km. altitude, density 
and pressure both fall off by roughly a factor of 10 fo 
every 10-mile increase in height. At higher altitude 
the rate of decline in density and pressure is markedly 
slower. Starting from the ground, temperature falk 
steadily with height until at about 12 km. (in temperate 
latitudes) the temperature reaches a minimum of about 
—55° C. at between 50 and 60 km. After that ther 
is a sharp decline in temperature to probably less than 
—75° C. at between 80 and 85 km. height. Throughout 
the E and F regions of the ionosphere kinetic temperature 
rises to 1000° C. or more, and perhaps to above 2000° C. 
The structure parameters vary with both time and 
geographic position. Pressure, for example, varies by 
at least a factor of 2 at 100 km. and by a factor of 6 o 
more at 200 km. Indications from rocket measurement 
are that variations by orders of magnitude in pressure 
and density may be expected at F region altitudes and 
higher. 

The composition of the atmosphere is essentially the 
same from sea level up to the E region at 100 km 
Small amounts of ozone are created by solar ultraviolet 
radiation, the maximum concentration being found a 
between 25 and 30 km. in the day time. In this region 
and above, molecular oxygen dissociates to atomic form 
Rocket observations at Fort Churchill have shown 4 
marked diffusive separation of argon relative to nitroget 
starting at altitudes between 100 and 120 km. ané 
increasing into the lower F region. 

Rocket wind measurements and indirect ground based 
observations have indicated fast moving winds at al 


levels of the upper atmosphere. Typical speeds arty 


20 to 50 m./sec. between 30 and 120 km., while speeds 
higher than 100 m./sec. have been measured. In general 
the winds are from the West and strong in winter and 
from the East and weaker in summer. Marked wind 
shears have been observed in the E region of the 
ionosphere. 


The Sun’s Atmosphere 
The Sun’s atmosphere may extend with decreasil 


density throughout the solar system. At a distance 0 
about 20 solar radii (nearly 0-2 Astronomical Units 


the atmosphere is still observable directly by its blurring} 
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) effects on the radio stars seen through it. Near the 
Farth’s orbit, it is estimated that this atmosphere 
contains several hundred protons per cubic centimetre 
and has an electron temperature of 250,000° K. 


The Moon’s Atmosphere 


The Moon lacks any appreciable atmosphere, although 
a highly rarefied ionosphere has been indicated by radio 
astronomical observations. 


Planetary Atmospheres 


Mercury has no observable atmosphere and Pluto is 
too faint for an atmosphere to be detected through 
the terrestrial atmosphere. Atmospheres have been 
observed on each of the other planets and on one of 
Saturn’s satellites. 

Venus is covered by an extensive atmosphere in which 
CO, is the primary constituent. H,O has not been 
identified there although it may be present below the 
opaque cloud cover which envelops the entire planet. 
The temperature of the top of the cloud layer has been 
measured with a thermopile as about 0°C. Radio 
astronomy measurements indicate a temperature of 
nearly 300° C. lower in the atmosphere. 

The Martian atmosphere is tenuous compared to the 
Earth’s but H,O and dust clouds have been observed 
there. The surface pressure has been estimated at 
approximately 8°%% of the Earth’s sea level atmospheric 
pressure. 

The atmospheres of the major planets (Jupiter, 
Saturn, Uranus and Neptune) contain large amounts 
of H, and, presumably, He. Their spectra are dominated 
by bands of CH, and NH;. The atmospheres of Jupiter 
and Saturn have a marked banded structure and exhibit 
differential rotation as does the solar photosphere. In 
addition, Jupiter shows such puzzling features as the 
famous red spot, white spots and lightning-like radio 
emissions. 


EXISTING PROBLEMS 
The Earth’s Atmosphere 


Major problems connected with the Earth’s atmos- 
phere are exemplified by the following questions, the 
answers to which are only partially known or quite 
unknown. 

(1) What are the primary sources of energy affecting 
the high atmosphere, and at what altitude levels are 
these energies deposited in the atmosphere? 

(2) What is the average structure of the atmosphere 
above 80 km. over the entire globe, and what are the 
Variations in the structure parameter with respect to 
sason, time of day, geographic location and solar 
activity ? 

(3) What is the detailed composition of the atmosphere 
above 100 km.? At what altitude, if any, do the light 
gases H, H, and He predominate over O, N, and N? 

(4) What are the detailed dynamics of the high 
atmosphere, including the general circulation? 
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(5) What is the relation of the Great Radiation Belt 
to the heating of the upper atmosphere, and what other 
sources and sinks of energy are there? 

(6) What is the energy budget of the low atmosphere 
and its relation to cloud cover and weather systems? ‘ 
(7) What are the relations between the Earth’s surface 
meteorology, its upper atmosphere and solar activity? 

(8) What is the origin and history of the Earth’s 
atmosphere ? 


The Sun’s Atmosphere 

(1) What is the composition of the solar atmosphere, 
particularly at planetary distances? 

(2) What are the density and temperature of the Sun’s 
atmosphere as a function of distance from the Sun? 

(3) How does the Sun’s atmosphere interact with 
those of the Earth and the other planets? 


The Moon’s Atmosphere 

(1) Does the Moon have a trace of atmosphere and, 
if so, what is its composition ? 

(2) If the Moon does have a trace of atmosphere what 
are its origins, dynamics and entrapment near the 
Moon’s surface? 


Planetary Atmospheres 


(1) What are the major constituents of the planetary 
atmospheres ? 
(2) What are the surface pressures and densities? 














(3) What is the altitude variation of their atmospheric 
structures ? 

(4) What are the atmospheric components that might 
support Earth-type life? 

(5) Do their atmospheres contain oxidizers available 
for combustion ? 

(6) Does Venus’s atmosphere contain H,O? 

(7) Of what does the cloud cover of Venus consist? 

(8) What causes the apparent changes in transparency 
of the Martian atmosphere, the so-called “‘blue clearing”’? 

(9) What is the nature and cause of the famous red 
spot on Jupiter? 

(10) What is the nature and origin of the rings about 
Saturn? 

(11) What are the important dynamic features of these 
atmospheres ? 

(12) Does Pluto have an atmosphere? 


PROGRAMME 
Long Range 

Long-range plans for achieving the above objectives 
include: (1) instrumental satellite stations around other 
planets, (2) rocket probes deep into the atmospheres 
of other planets, including soft landings on to the surface 
with automatic and eventually manned recording stations, 
(3) probes deep into the solar atmosphere, (4) special 
probes for measuring the density and nature of gas 
and dust particles in interplanetary space and within 
comets, and (5) extensive theoretical studies to under- 
stand the basic natural phenomena taking place within 
the atmospheres. 


Immediate 


Short-range plans include extensive and intensive 
studies of the structure and composition of the Earth’s 
atmosphere from 80 km. to several hundred kilometres 
by direct measurements with sounding rockets and with 
satellites. Diurnal, latitudinal and temporal variations 


Reviews 


A Theory of Earths Origin. By O. Schmidt. Foreign 
Languages Publishing House, Moscow, 1958. 139 pp. 

Many theories have been put forward to account for the 
formation of the Earth and other planets. Some are 
“catastrophic”, such as Hoyle’s supernova companion to the 
Sun; others are “tidal’’, such as that due to Jeans, who 
supposed the planets to have been pulled off the Sun in a 
cigar-shaped tongue of matter due to the action of a passing 
star; yet others involve the acquisition by the Sun of an 
envelope of matter which later built up into the planets which 
we know. 

Theories of the last type are usually associated with the 
German scientist C. von Weizsacker, but a variant upon them 
was produced by the Russian, Academician Otto Schmidt, 
shortly after the war. The first and second editions of his 
popular book on the subject were widely circulated, and he 
was busy upon preparing a third revision when, unhappily, 
he died. The third edition has therefore been completed by 
A. Lebedinsky, based upon the notes which Schmidt left. 

The general theory is interesting and plausible, and it is 
here explained in mainly non-technical language; a little 
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in these parameters will be determined and will } 
be correlated with the energy and momentum balaneg 
in the Earth’s upper atmosphere. Models of the Earth) 
atmosphere will be formulated for (1) providing bagi 
data needed in understanding ionospheric, auroral ani 
other phenomena, (2) providing guidance in the stud 
of the atmospheres of other planets, and (3) providing 
essential information in the engineering design of the 
man-in-space launching, guidance and recovery system 

Short-range plans for studies up to 80 km. inclug 
a large number of synoptic rocket flights and severg| 
cloud cover satellites to establish the relationship, 
between surface meteorology and the structure an 
dynamics of the upper atmosphere. These data ar 
vitally needed to improve weather forecasts and t 
eventually permit control of certain aspects of the 
weather. 

Immediate steps in the atmospheres research pro. 
gramme are: (1) initiation of extensive instrumentation 
and systems development contracts for measuring atmos. 
pheric structure and composition as gas densities of 
from | to 10-™ atmospheres, (2) adaptation of currently 
available atmospheric structure instruments for an up 
manned Earth satellite, (3) continuation and improve. 
ment of I.G.Y. rocket soundings to determine the vita 
factors in the large variations noted in the LGY 
atmospheric structure flights, (4) the development of an 
inexpensive synoptic meteorological rocket system ty 
permit rapid collection and analysis of data up t 
80 km., (5) rocket test flights for proposed satellit 
instrumentation systems, (6) launching of the remainin 
Vanguard meteorological satellite to study radiation 
balance in the Earth’s atmosphere, (7) completion 0 
the test phases and flight phase of the A.B.M.A. radiation 
balance satellite, and (8) the launching of a 12-ft. in) 
flatable sphere to obtain satellite drag data from whic 


atmospheric densities can be computed. 
(to be continuel) 


mathematics is used, but nothing calculated to alarm th 
general reader. There is, however, a mathematical appendi 
for those who wish to investigate more deeply. The style’ 
good, and the translation, by G. E. Hanna, very pleasing. 

There is some unintentional comedy on p. 17, where th 
author states that Jeans’ theory enjoyed temporarily popl 


the idealist, religious philosophy predominating in bourge0! 
society’. The present reviewer feels that childishness of thi 
sort can do nothing but harm to Russian science. Elsewhert 
however, the book is mercifully free from it. 
All things considered, this is an interesting and thought 
provoking book which is very well worth as F 
J. N.S. 


Introducing Astronomy. By J. B. Sidgwick. Faber & Fabtt 


1959. 259 pp. Paper-backed. 6s. 


This book first appeared some years ago. It now appeal | 
in a new edition, paper-backed and without photograph 
or line drawings, but otherwise unaltered. In fact, revisio® 
have been unnecessary, since so much of the informati! 
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ven is fundamental and therefore in no need of being 
prought right up to date at frequent intervals. 

The style is popular, and the whole book may be under- 
stood by the complete beginner. Emphasis is laid upon the 
needs Of the would-be practical observer, and the author 
ives instructions which provide an excellent foundation. 
Following two preliminary chapters, “Why Study Astro- 
nomy?”” and “The First Night Out—Finding One’s Bearings,” 
the various celestial bodies are dealt with in turn: the Sun, 
the planets, the Moon, asteroids, comets and meteors, the 
stars and the galaxies. Lastly, there is a chapter dealing 
with astronomical instruments. This is particularly good, 
and contains many useful hints which will be valuable to the 
practised amateur as well as to the novice. 

The appendices are extensive, and include numerous star 
maps. Each constellation is described in turn, and the 
interesting Objects in it listed. The book ends with a useful 
glossary of astronomical terms. 

The lack of photographs is quite unimportant in a book 
of this type, since the aim is to interest the would-be serious 
observer rather than the casual dabbler who prefers to study 
foes from the depths of an armchair. The line draw- 
ings have been retained, and most of them are very good; 
the print leaves nothing to be desired, while the binding is 
as strong as a paper-back can be. 

It is always possible to find points to criticize, and this 
book is no exception; there are a few minor slips here and 
there, and the star maps could have been improved, since 
in their present form they are rather confusing. To learn 
the constellations from then, assuming no previous know- 
ledge, would be rather a difficult process, and neither are 
they detailed enough to be of real help to the observer who 
knows his way around the sky but needs to be reminded of 
the positions of faint telescopic objects. The lunar map, 
also, is too sketchy to be valuable. 

However, these minor defects are far outweighed by the 
merits of the book. The overall impression is one of excel- 
lence, and the publishers are to be congratulated on making 
it available at so low a price. It deserves a wide sale, and 
should go into many further reprints. 

PATRICK MOoRrE. 
diation 


ft ey of Guided Missiles and Space Flight. Edited by 
em Grayson Merrill. D. Van Nostrand Company, Inc., 
1959. 104 74 in. Pp. vi + 668. 31s. 6d. ($2.50). 


Containing approximately 7500 entries, this book will 
prove a very comprehensive work of reference in the field 
of astronautics. Published as the fifth volume in the series 
“Principles of Guided Missile Design,” it combines within 
asingle cover selected terms from other works in the series 
and from American professional societies and official American 
documents. Some original material is also claimed to be 
| included. 
ij In addition to defining terms related to spaceflight in 
|chemistry, physics, electronics, aerodynamics, astronomy, 
hf Meteorology and medicine, the book contains much technical 
piata of specific guided missiles; descriptions of systems of 
launching, propulsion, guidance and control; definitions of 
#'he functional parts of these systems and terms associated 
# ith explosive trains. Line drawings, graphs, charts, circuit 
}diagrams and tables are numerous throughout and over 
fifty photographs, mostly of American missiles, are repro- 
J duced. A system of cross-referencing has been used for 
certain terms of common basic name, which has resulted in 
the grouping together of these terms under the generic name 
ofthe group. This is of advantage for comparison purposes, 
out probably accounts for at least 1000 additional entries. 
Abbreviations with their meanings appear throughout, many 
of them being purely domestic in industrial usage, or referring 
0 American military agencies. Where the symbol of a 
physical quantity is shown, the treatment is exhaustive— 
“4meanings of the latter I (i) are given. There are probably 
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about 2000 abbreviations in the complete work. Each 
chemical element is included, together with the characteristics 
of many compounds. The treatment of electronics varies 
from a nine-page dissertation on transistors, to a table giving 
the International Morse Code. This work is both dictionary 
and encyclopaedia, as its Editor points out, but it has, 
unfortunately, been expanded into a much-too-general 
technical dictionary. It is claimed that it has been compiled 
for the benefit of those engaged on research, design and 
operation of guided missiles and spacecraft. These persons 
are presumably trained in science or engineering and acon- 
siderable number of the entries are considered superfluous 
on the grounds of common knowledge, but the reviewer 
would make a possible exception to the term British Inter- 
planetary Society. 

It has not been possible to check the accuracy of more 
than a small percentage of the terms given in this copious 
volume, but a few random selections have given a generally 
favourable impression. The definition of Angle of Attack 
actually defines the British term Angle of Incidence, likewise 
the definition of Angle of Incidence defines the British term 
Rigging Angle of Incidence. Many examples of this nature 
occur, but the publication is, of course, American. Graphs 
and diagrams have been photographically reproduced from 
other documents with inherent spelling mistakes, but on 
the whole the high standard of printing in good clear type 
and the excellent binding in red cloth, the title blocked in 
gold on the spine, will make the book a most attractive 
acquisition to those concerned with American terminology 
and a valuable contribution to astronautical literature. 


MICHAEL D. HULL. 
Sputniks and After. By Karl Gilzin. Macdonald & Co., 
1959. 285 pp., illustrated. 21s. 


The latest Russian book to be published in Britain is 
not likely to heap rich western royalties nor cruel eastern 
troubles upon its author, though judging by the stocks laid 
in by even the smallest of London’s bookshops, the book- 
sellers had hoped for yet another “killing” following the 
vogue set by Dudintsev’s Not by Bread Alone and Pasternak’s 
Dr. Zhivago. 

The dust jacket is certainly eye-catching and the title is 
inviting, but in the final analysis Karl Gilzin’s Sputniks and 
After is as disappointing as it is frustrating, for though 
it deals with astronomy, the growth of astronautics and the 
theory behind it in some detail, it answers none of the 
questions the title implies it should: 


(a) What vehicles did the Russians use to launch their 
satellites into orbit and who designed them? 

Where did they launch them from? 

How did they solve the problem of feeding Laika the 
space dog and disposing of waste matter under 
conditions of weightlessness? 

When do they expect to send a manned vehicle like 
the North American X-15 to the frontiers of space 
100 miles up to explore conditions first hand? 


(e) What future plans are the Russians working on now? 


(b) 
(c) 


(d) 


And yet, I do not suppose that any Westerner in his right 
senses should have expected the 49-nine-yeard-old author to 
write a word about the Soviet space programme, nor about 
the personalities connected with it, let along publish details 
about the Red Moon launchings eighteen months ago. 
Besides, it is doubtful whether Gilzin really has a clue what 
goes on beyond the corridors, class-rooms and common- 
rooms of the Moscow Aviation Institute and the city’s 
Higher Technical College, where he lectures on thermo- 
dynamics. Nor do I believe the Sputnik launchings were 
any less of a surprise to him than they were to most of the 
Russian people and the Western World. 














I say all this for a very good reason. In his chapter on 
artificial satellites Gilzin writes: ““The first Soviet Sputnik 
was launched straight away without rehearsals; it fully con- 
firmed all the preliminary calculations of the scientists, and 
all the motors, mechanisms, equipment and other instruments 
functioned perfectly. The rocket took its exact course and 
the Sputnik began to circuit the Earth strictly in accordance 
with the set plans for its orbit. 

And yet, at the Astronautics Congress at The Hague last 
summer, Russian scientists hinted at having made several 
attempts before putting Sputnik I into orbit! 

It seems failures are unheard of in the Soviet Union. 

Sputniks and After has clearly been written to quench the 
Russian people’s thirst for knowledge, but to achieve this aim 
within the stringent security framework which surrounds 
anything with the remotest military connections, the author 
has had to resort to the well known theories of the acknow- 
ledged founder of astronautics Konstantin Tsiolkovsky, 
officially released information about the Red satellites and 
a wealth of published information from the west. 

The publishers describe the work as the Soviet account 
of the problems of space exploration, including “the story 
behind the Sputniks and their launching. ...” Yet when 
he comes to the point, the author cannot get them off the 
ground without American aid. 

He writes: “The launching of the Soviet Sputniks was 
achieved by the use of a multi-stage rocket . . .”” and frustrates 
the expectant reader by telling him that ‘ta general idea of 
the arrangement of the satellite vehicle can be had from 
the American Vanguard,” which, he hastens to add, is 
steered by a system first suggested by Tsiolkovsky and 
“realized by the Societ scientist V. P. Glushko in 1931.” 

Most people this side of the Iron Curtain have become 
quite resigned to Soviet claims. “The first plane to carry 
man into the skies” says Gilzin, “‘was built by Alexander 
Mozhaisky, the founder of modern airplane designing.”’ They 
have also become accustomed to having their works pirated. 

Gilzin is no exception to this pirating habit, and on page 78 
of his book reproduces—without acknowledgement—a draw- 
ing of a nuclear-powered rocket prepared by John W. Wood 
for Kenneth Gatland’s 1949 edition of the book Development 
of the Guided Missile. 


Correspondence 


Sir,—Mr. Arthur Clarke suggests that the time may come 
when a trained man might be able to survive exposure to the 
vacuum of space of a short period by the use of hyper- 
ventilation followed by exhalation. 

It would, of course, be extremely foolish to state dog- 
matically that man could never exist in a vacuum; neverthe- 
less, there are a number of physiological factors which would 
render a brief, unprotected excursion into space extremely 
hazardous for a normal Earth-bound human. Fortunately, 
man is an adaptable creature and I presume that the oriental 
divers who hyperventilate have acquired some compensation, 
by years of practice, to the recognized dangers of hyper- 
ventilation; but the ordinary man, not practised in this art, 
can be seriously affected even at atmospheric pressure. 

An unathletic person, like myself, after 14 min. hyperpnea 
(i.e., forced deep breathing), can exhale and hold his breath 
with his mouth and glottis open for about 14 to 2 min., at 
the same time experiencing dizziness, tingling of the hands 
and feet due to peripheral vasoconstriction, and a raised 
pulse rate. If hyperpnea is carried out forcibly and rapidly 
these sensations can be very unpleasant, and can seriously 
reduce the output of the heart due to reduction of the tonic 
action of carbon dioxide on the heart muscle. 
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Gatland says the drawing was the result of a design Study 
he made over 10 years ago with Anthony Kunesch anj 
Dr. L. R. Shepherd. 

That the drawing appeared in Sputniks and After did not 
surprise him in the least. This sort of thing was going op 
all the time, and only last summer he discovered that his 
Development of the Guided Missile had been translated and 
put on sale in Russia with neither his knowledge nor per. 
mission. What irked him was that he had not received q 
rouble in royalties! 

Sputniks and After is not the first book of its kind to be 
brought through the Iron Curtain. There have been other. 
and I would advise any publisher thinking of repeating the 
process to tread very carefully indeed; to beware of titles 
The Soviet Union may have made fantastic scientific strides, 
but they’re not divulging any of their secrets—not even to 
their own peopie who, it seems, must rely on suitably doctored 
information imported from the west for their contemporary 
knowledge. 

Just because a book is Russian does not mean it is any 
good. If Karl Gilzin had been plain Charles Gilpin—British 
subject by birth—his manuscript would have been returned 
to him with a polite rejection slip. The opening paragraph 
of the first chapter—**We are living in a remarkable period, 
The features of the Communist society which the Soviet f 
people are building stand out more clearly with every passing 
day”—and the turgid political mantras that lace the tex 
would have seen to that. 

What then is the real value of this new Russian book’ 

It lies in the first hand peep it allows the average Westerner 
to take at the Russian scene and the Soviet methods we have 
all heard so much about. But more important, it highlight 
something many people do not readily appreciate—that the 
Russians’ “bolshie” attitude the West has been trying for 
so long to break down, stems from one hell of an inferiority 
complex. 

By the way, Laika the space dog barely gets a mention 
—about 300 words out of well over 100,000 the book contains, 


DEREK D. DEMPSTER. } 


After hyperpnea in pure oxygen at atmospheric pressurt 
it has been known for the period of apnea (absence of breath- 
ing) to be extended to 15 min., so that hyperpnea in pur 
oxygen at a pressure of 425 mm./Hg (as might be the cond: 
tions in a space vhicle) would extend the period of apnea 
to about 12 mins. 

After a forced exhalation about 1500 ml. of air—th 
residual and minimal air—still remain in the lungs. With th 
mouth and glottis fully open this air might escape withou! 
damaging the lung tissue but, if it escaped too explosively, 
it might rupture the visceral pleurae, i.e., the membrate 
covering the lungs inside the chest wall, causing collapse 0 
both lungs, which could not then be expanded again 0 
return to the pressurized cabin. In addition, an externa 
vacuum would immediately result in the passage of oxygél 
back from the blood into the lung alveoli (air sacs) and oul! 
into space. Since the whole blood volume passes throug! 
the lungs every 25 sec. the reserve of oxygen so laborious! 
built up by hyperventilation would be reduced to nil in jw 
over a minute, resulting in rapid unconsciousness. 

A further snag is the gas normally in the bowel. Thi 
may or may not expand sufficiently rapidly to rupture th 
intestine, but its expansion would certainly be most Ww 
comfortable. (Continued on page 11! ' 
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(Continued from page 126) 

Finally, one further trouble which could assail an untrained 
hyperventilating astronaut. The loss of CO, tension in the 
blood resulting from hyperpnea disturbs the acid-base balance 
of the blood (carbon dioxide is carried in the form of carbonic 
acid) and leads to an alkalosis. This in turn causes hyper- 
excitability of neuro-muscular tissue which leads to the 
symptom of tetany, or uncontrolled muscular spasms. 

So, on the whole, an intrepid astronaut who ventured 
unprotected outside his pressurized cabin would rapidly 
become a comatose creature, jactitating wildly in space, and 
who would speedily die of cerebral anoxia before even he 
had time to become boiled alive by his own blood and 
tissue fluids. 

No, Sir, let Mr. Clarke step outside for a breath of fresh 
vacuum. I should remain within the security of a pressurized 
cabin. 

Yours faithfully, 
R. G. D. NEwILL, M.B., B.S. 


Chipperfield, Herts. 


Sir,—Me, I am not understanding the great fuss that is 
being made in your excellent journal over the effect of the 
weightless conditions on a man. I am often without gravity, 
and none the worse for it. 

During the last ten years me and my family are spending 
about ten months in what you would call a close orbit around 
the Earth, under “free fall’ conditions. You will see from 
the enclosed photo* that this is suiting us very well. 

Never are we suffering these disorientations and nauseas 
of which your learned correspondents speak, and although 
my bother-in-law did once have a heat stroke whilst visiting 
an aquarium in Napoli his balance organs and his eating 
habits were quite unchanged. On their first trip or two the 
children are sometimes being clumsy and breaking their 
ankles and wrists (which is just what your Arthur Clarke said 
might happen) but now we cover all the hard surfaces with 
canvas stretched tightly by strong springs (internal meteor 
bumpers?) and they bounce happily about doing the spins 
and somersaults which is most amusing to watch. 

When we are in your neighbourhood just mention the 
B.L.S. to the manager and I will take you for the ride. Is 
all good clean fun and no damage done except to the dignity. 


Yours sincerely, 
THE GREAT TRAMPOLINI. 
(All letters c/o my manager and technical adviser, C. A. Cross, 
284, London Road, Northwich.) 


* We are sorry that our advertising agent advises against 
publishing this photo. The Trampolini family do look very 
fit and their extended experience of free fall conditions is 
certainly reassuring.—Ed. 





The Greeks had a Word for it 


“The Russian name Sputnik was pithy and appro- 
priate. We also should choose with care the name 
we bestow upon our satellites. 

**May I suggest that the name ‘Asterisk’ would be most 
appropriate? An asterisk is a small thing but signi- 
ficant. It is also used to fill a space where something 
has been omitted, and the continued absence of a British 
satellite from space is a painful omission. Furthermore, 
the Greek origin of the word, asteriskos, a little star, 
is equally fitting. 

“‘May we soon see Asterisk I in the ascendant.” 

Alexander Scott, writing in The New Scientist. 
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Out and Around 


By ORBITER 


Stardust? 

One can well imagine the pride the Russians } 
in their spectacular lunar rocket. But are they 
gilding the lily a little too much. 


In a broadcast over Moscow radio home sery 


Professor Kukarkin, deputy chairman of the astronom 


council of the U.S.S.R. Academy of Sciences, gs 
that as a speed of 11-2 km. had already been achiey 


much higher speeds “‘are technically possible . . . prob 

attainable in the near future.” Later he commer 
that “similar spaceships will be capable of trave 
beyond the boundaries of the solar system.” Later 
he commented “‘it is possible to go still further 

think about even further tasks: we can not only ié 
our solar system, but even our galactic system.” 


H.P. Buying Rockets 


This rather startling sub-heading in a national née 


paper caught my eye the other day. So, I mu 


Sir Frederick Handley Page is entering the mis 


business. 
not when a closer scrutiny of the relevant news i 
merely indicated that the acquiring of goods on 
purchase was acclerating rapidly. 


I did not know whether to be relieved 





Just published 
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Price 5/6d. post free 


Frank, Saltmarket, GLASGOW, C.1, 
seller. 
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First aviation weekly to introduce a regular 
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who look for up-to-the-minute, superbly 
illustrated news coverage of astronautics—and 
missile—progress the world over. Read it, every 
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